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it seems a knotty design problem, 
even knottier to produce 


call in the people with an unrival- 
led reputation for unravelling. Call 
in Camelinat for the design and 
production of complete units de- 
manding specialists’ experience in 
sheet metal fabrication and 
assembly. 

Specialists in design and com- 
plete unit production. 
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E. CAMELINAT & CO., LTD., 
CARVER STREET, BIRMINGHAM 1 


Member of the Owen Organisation Phone: CENtral 6755 (5 lines) Grams: Camelinat, Birmingham 
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ALUMINIUM BRONZE CO.LTD. 
Walfows Lane-Walsall Staffs. {zt SSE 


The 
nickel 
anodes 


you want are only 
a phone call away 


Deutsch = 


Brenner SRONZE © BRON NIUM 


Limited ELECTED 
METALS 


can give . 
immediate 
delivery 

of 


every type 


nickel anode 


CARBON - DEPOLARISED 
ELECTROLYTIC - CAST BIR 
ROLLED Dp ST. 


Also Anodes in all other metals Address 
CADMIUM: COPPER * LEAD: TIN: ZINC’ etc . hone 
Telepno 


DEUTSCH & BRENNER 
Limited 

HARFORD ST. BIRMINGHAM 19 
Telegrams AMICABLE B’HAM 


* Birmin 


645 


« Turnings” 
Midland 


BIRMINGHAM NORthern 3838 (11 lines) Telex 33-374 CARDIFF 31833 
MANCHESTER Blackfriars 9630 
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DIE CASTING MACHINES 
60-1200 TONS LOCK 


THREE PHASE INJECTION 
WITH PROGRAMME SELECTOR 
ADJUSTABLE SHOT SPEED 
VERTICAL AND HORIZONTAL 


Die design and die making departments ore 


at the disposal of our customers at all times. 
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Our latest machines are the result 
of many years of practical die- 
casting, together with machine 
construction experience and de- 
velopment in our own diecasting 


foundry. 


London Sales Office: THE WOOD HOUSE, COCKFOSTERS, BARNET, HERTS. Phone: Barnet 0810. 


BROTHERS 


UZWIL/ SWITZERLAND 
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Handling cathode copper. 


CAPPER PASS are producers of 

rors da telel- amore) 0) ol-1 am olUAYA-1 -Me) Mme Da laat-1 ct) 
scrap, skimmings, residues, brass 
radiators, copper residues containing 
tin, lead, antimony, bismuth, silver 


and gold. CAPPER PASS & SON LIMITED, NORTH FERRIBY, YORKSHIRE, ENGLAND 





Metal 
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Atmospheres are 
Best Controlled with 


Bottogas or Propagas 


BOTTOGAS «=~ 


BUTANE 


ae 


PRECISION FUEL = for industrial furnaces 
i ie 
mae ‘eae 
BOTTOGAS butane and PROPAGAS propane 
BOTTOGAS butane and PROPAGAS | are the Precision Fuels for the glass industry, 
propane with their low sulphur | air heaters, radiant heaters, bitumen and 
mastic heating, floodlights, blow torches, fork 





content are the perfect mediums for 
ai. lift trucks, agriculture 


special furnace atmospheres. They 
; BOTTOGAS butane and PROPAGAS propane 
come from the British Re fineries of the Shell 
carbonitriding and bright annealing. — and BP Group. They are backed by a nation- 








are widely used for gas carburising 





wide distribution service and technical resources 


second to none. 





Shell-Mex and B.P. Gases Limited 


Reg'd users of Trade Marks 


Cecil Chambers, 76-86 Strand, London WC2 Phone: TEMple Bar 1234 
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25° x 25° x 102 
. Processor leveller 
14° x 14° x 36” Pressure regulating 
roller leveller, with four. banks of 
back-up rolls for levelling aluminium 
foil 


2 b 


movi “a ml 


EAD- WRIGHT SON 
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34° x 34° x 60° Pressure regulating ite 


roller leveller with pinch rolls 


Three heavy plate levellers 
capable of levelling plate 12ft wide . , 
by 2 inches thick being built at ? 
the company's works. 












i HEAD WRIGHTSON 
tee 











12° x 12" x 54° Pressure regulating = 
roller leveller 





44° x 44° x 84 


backed up roller leveller 











a momen 


A heavy plate leveller in action at a 
ialtey lee mar-lalelitare melt (mel om Com Pam vale l 
and 2” thick. 





24° x 24° x 54° Pressure regulatina 
roller leveller 


THE 
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FLATTENING 


tee 


CALL IN 


HEAD WRIGHTSON 


e 


With over 20 years experience in this field 


Head Wrightson supply roller levellers to meet the special 


‘needs of their customers in all parts of the world. 


Designs are available for backed up levellers 
ro) ie cal - Aa  o) at co) | a7 olor] el-1o)(- mop mar-laleliiare| 
J a1-1-) Om} Cal ome lale Mm elt-1¢cme-larel lave Miceluam-lieiialial lela) 


foil up to 2” thick steel plate. 


Roller Leveller designs to suit new and 


unusual applications are prepared with the 


(ote) |F-lelele-)dle]ame)m (al-Mml-1-1e i dale lal ctolama(-i-1-1-1eeng 


Vale Mm OY -31-1e) lanl-1a) @ O1M Et lelae 


Write for our brochure describing in detail the 


many types of machines manufactured 


HEAD WRIGHTSON MACHINE CO. LTD. 


COMMERCIAL STREET, MIDDLESBROUGH 


LONDON - JOHANNESBURG - SYDNEY — CALCUTTA 
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Hall-mark of fine silver in 1683 


Jolt nG Kincaid & ( oO. | imuted ot Greenock use 
SKLENAR furnaces to produce marine tailshaft liners 
this one with a cast weight of 3 tons 5 cwt fora Io, 
B.H.P. diesel installation. Very soon the company, who 
manufacture Burmeister & Wain marine diese! engines (1 
licence from Harland & Wolff) will be celebrat 

ntenary 


mark of the efficient melting furnace today 


Any SKLENAR furnace can melt a charge of 


bronze from 50 Ibs to 5 tons in 30 minutes 
And there is no crucible to renew #7 





PROVE IT IN YOUR OWN FOUNDRY 


with our 14 day free demonstration offer in the U.K. 
Write for free booklet “ efficiency in melting" 


SKLENAR FURNACES LIMITED 


385 Newport Road Cardiff Tel: Cardiff 35645 Cables: Sklenar Cardiff 
P5819 
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Equipment 


18” wide non-ferrous slitting line handling 
thicknesses up to -090” at speeds up to 600 
feet per minute. 

Coil weight 3,000 Ibs. 


7-4 6D SO ©) O_ 3-24 
B30) OB Ce! 


\, F- Lop 5 88.8 >) 53°64 
MANUFACTURERS OF 
ROLLING MILLS AND 
AUXILIARY EQUIPMENT for 1738.18 & B >) Bd) 
the strip rod and tube trades. 


WHITEHALL ROAD, TIPTON, STAFFS. Telephone Tipton 2617/8/9 
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6 TES il — / 
1 of Service 


ANODISING 


A.LD., ARB, and LA. Approved 


i 


CHROMIC and SULPHURIC ACID PROCESSES 
DECORATIVE SILVER ANODISING work of exceptionaily tong dimensions —A SPECIALITY 
24-hour service on repetition work. Free collection and delivery. 
ELECTRO-PLATING in Chrome, Nickel, Copper, Cadmium, Zinc, Silver, ete. Chromating, 
Phosphating & all other processes. 
STOVE ENAMELLING. Cellulose Paint Spraying & Sand Blasting. 


ROBERT STUART (tonnoon) LTD. 
ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 + TEL: GULLIVER 6141 6 lines 





A LUMINIU MN GORDON SIMPSON 


ILFAR ALUMINIUM Co.Ltd ASSAYERS AND SAMPLERS 
7 .\ i CANLEY. COVENTRY — Phone: 3673 i / On Metal Exchange List of Assayers and Samplers 
v N BORATORIES AND ASSAY OFFICES 
wh SOTO Elie 
4 | Ro) 24 | fat CS 191 ee ee S.W.9 
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— HANDBOOK OF INDUSTRIAL | 
ELECTROPLATING 
E. A. Ollard, A.R.C.S., F.R.LC., F.1.M,, 
and E. B. Smith 
Facts, figures and formule for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
Yi es ae workers who deal with plating solutions 
BARREL PLATING { p | | In ludes sections on w ater and drainage 
purifications of solutions, storage and 
| handling of chemicals and plating-shop 


Fume Woe bow 


PLATING CO. LTD. A.I.D. REGD. No. D.1L.ARM _ | 35s. Od. net by post 36s. 5d. 
153079/31. APPROVE D No. from all booksellers or Iliffe Books Ltd, 


ert EYRE nent, SHEFFIELD, ! AUTHY No Aii268/3 1A/42/5/260 Dorset House, Stamford Street, S.E.1 


18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 

















We are second to , 
none fOr our cosh on : 
collection buying of all The 


NON-FERROUS WOLVERHAMPTON 
SCRAP METALS TRADING & SCRAP CO. LTD 


GRAISELEY WORKS, SIDNEY STREET, 
Therefore when Selling WOLVERHAMPTON 


SATISFACTION =: Contact PHONE: WOLVERHAMPTON 26017-8-9 


SERVICE 


CiIVILITY 


FULL CASH SETTLEMENT ON COLLECTION 
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The PROVEN Process for 
HARD CHROMIUM DEPOSITION 





ARMOURCHROME will increase the working life of Rolls, Die-Sets and 

Press Tools several times. Be sure your NEW equipment is pre- 

treated with this cost-cutting, ultra-durable process and remember that worn, 
rejected components can be reclaimed by the application of ARMOURCHROME. 
Approved by A.I.D. Test House and the various Ministries, 

ARMOURCHROME provides a VDH rating of approximately 900, helps to 


eliminate scoring, roll mark and other blemishes from the finished 


Scientific Control 


job, besides giving protection from deterioration in storage. Ask our Technical 


Sales Department for further details NOW! 


Skilled Technique 


Armourchromed Rolls, over 11ft. long, in use at Banbury. 


Precision Inspection 
Photograph by courtesy of The Northern Aluminium Co. Ltd. 





—" Ens 
THE BRIGHTSIDE PLATING CO. LTD. 


BREARLEY STREET ° BIRMINGHAM 19 Tel: ASTON CROSS 2663 
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CANNAX 


METAL CLEANER 


N°? 3204 


In Great demand fl Wt fol tftlae 


%& ECONOMICAL tx FREE RINSING % NON-CAUSTIC 
se HIGHLY EFFICIENT > NON-STAINING = CYANIVE FREE 


*““CANNAX’’ SETS A NEW STANDARD IN METAL CLEANING EFFICIENCY 


Particularly suitable for zinc base alloy diecastings, brass, copper alloys and nickel silver. Its special formulation ensures 

rapid cleaning action as a hot soak or electrolytic cleaner. ‘‘Cannax’’ is suitable for use in both manual and automatic 

plating equipment. its free rinsing, non-staining properties are particularly advantageous with automatic plant, where 
long transfer times are encountered and spontaneous drying may occur. 





GIVE “‘CANNAX’’ METAL CLEANER A TRIAL AND SEE THE DIFFERENCE 


BIRMINGHAM © coco sd a AUS teavia 








Ever thought of making it in 


WHITE METAL 


There are literally hundreds of White Metal Alloys available 
to the Engineer for jobs differing as widely as foundry patterns 
and costume jewellery, bearings for ships and motor cars, tin 
tubes and toy soldiers. 


White Metals can be cast, extruded, rolled, swaged, coined, 
stamped, engraved, plated, painted, lacquered, soldered. 


Some alloys can be used in contact with food, some are acid 
resisting, some resist corrosion without any protective coating. 


The comparatively low melting temperatures and the high 
degree of castability of this useful range of alloys make for easy 
handling with low capital outlay. 


Our Technical Engineers and Research 


THE “URE Workers are at your service. 
SMELTING CO. LTD. 


TANDEM WORKS, MERTON ABBEY, LONDON, S.W.19  - Telephone: MiTcham 2031 
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LOW FRICTION COEFFICIENTS 
IMPROVED WEAR RESISTANCE 
POWER SAVINGS 

LONG BEARING LIFE 

Enquiries to:~ 


UNITED COKE AND CHEMICALS COMPANY LIMITED 


(Sales Department 254) P.O. Box 136, Handsworth, Sheffield 13 


Telephone: Woodhouse Sheffield) 3211 Telegrams: Unichem, Sheffield 
O4 
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VACUUM METALLURGY by TELCON METALS 


Super pure basic metais & alloys for the instrument, electronic & aircraft industries, 
nickel, copper, iron, manganese copper, beryllium copper & magnetic alloys 
Mumetal! Our insistence on installing the latest plant 
Supermumeta! in our modern factory at CRAWLEY ensures 
Radiometal the greatly improved magnetic quality of our 
Super Radiometal well known TELCON MAGNETIC MATERIALS 
Permendur The metallurgical cleanliness the precise 
Supermendur control of composition and gas content and the 
H.C.R. Alloy superior physical characteristi lerived from 
Rhometal HIGH VACUUM MELTING techniques make the 
Vicalloy whole range of TELCON ALLOYS second to none 


INVAR 

BERYLLIUM COPPERS: CuBe 275, CuBe 250, CuBe 50 
TELCONSTAN ALLOY for THERMO-COUPLES 
TELCOSEAL ALLOYS (GLASS/METAL SEALING) 
ELECTRICAL RESISTANCE ALLOYS 

TELCONIC - TELCONSTAN - PYROMIC - CALOMIC 
THERMOSTATIC BIMETALS including BRASS, INVAR type 


Various grades for instrument protection, and coinpensation—over 
load protection of motors, synchros and similiar electrical devices 


Enqirest: TELCON METALS LIMITED 


Manor Royal, Crawley, Sussex + 7e/ephone: Crawley 1560 + Te/ex 8748 » Telegrams: Te/con, Crawley, Telex. 


A Member of the BICC Group of Companies 





THE HARSHAW CHEMI- 
CAL COMPANY, after years 
of research and development 
work, was the first to find 
that a sulphur-free nickel 
gives greater corrosion-resis- 
tance. This fact led to the 
development of the Harshaw 
Perflow nickel plating pro- 
cess. 


Further research showed 

that use of the sulphur-free The above photomicrographs demonstrate 
Perflow nickel deposit as a the levelling effect of Harshaw Duplex 
base coating, followed by a prone aia to that of conventional 
bright nickel deposit from a hed a oe Nickel-depth 
compatible bath, would give a of scratch 2.7 mils. 

Duplex deposit with a further BOTTOM: Grey nickel-depth of scratch 2.7 
improvement of corrosion- = 

resistance 























Accelerated tests and outdoor exposures by leading car manu- 
facturers and parts suppliers indicate that the Harshaw Perflow- 
Perglow Duplex nickel plate is comparable to and frequently better 
than buffed dull nickel and is unequalled by any bright nickel. This 
process provides the ideal nickel base for first-quality chromium 


plate. 


PERGLOW 


HARSHAW CHEMICALS LIMITED 
7 LONDON ROAD, DAVENTRY, NORTHANTS. 


Tel Daventry 395 Grams: Harshaw, Daventry, 


eR ag 
genes png with the HARSHAW PERFLOW DUPLEX Wickel Plating Process 
Raccaieceieneall 


ARSHAW 
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| AUTOFILTER - DEPOLARISED + ROLLED - CAST 


NICKEL ANODES € NON-FERREOUS CASTINGS L 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM - |6 


TELEPHONE - EOG. 1157. TELEGRAMS - ANODES. BHAM 
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is your pet a hardened type? 


Do vou hate to see vour pet product as a horrid, scaly 
object, with soft spots and a distorted shape ? 

Then you should think seriously of preventive treatment by 
Birlec furnace equipment. 


This prescribes any one of many kinds of hardening and 
tempering furnaces to condition your product perfectly 
whether it he fish hooks by the million or space rockets 
for the millenium. 


There are box, pit, elevator, pusher, roller, belt, shaker 
and some other rather special types of Birlec hardening 
furnaces, electrically heated or gas fired, with strictly 
non-scaling and non-decarburising atmosphere-control 
equipment and alternative quenching arrangements. 


4sk vour pet typist to write to us for more information. 


furnaces for every heat treatment 


AEI-Birlec Limited 
Tyburn Road, Erdington, Birmingham 24 
Telephone: East 1544 Telex No: 334717 


SM/B6/9! LONDON SHEFFIELD NEWCASTLE-ON-TYNE GLASGOW CARDIFF 





METAL INDUSTRY 


FOUNDED 1909 





EDITOR: L. G. BERESFORD, B/Se., F.1.M 
MANAGING DIRECTOR : ARTHUR B. BOURNE, C.1LMecb.B 


9 JUNE 1961 VOLUME 98 NUMBER 23 


CONTENTS 


Editorial : Standardization 
Out of the Melting Pot 
Aluminium Alloys for Deep Drawing. By C. }. Smith 
Men and Metals 
European Die-Casting Production 
Coulometric Plating Thickness Meter 3 A. White 
Rapid Metal Melting 
A Popular Treatise on Metals. By M. Schofield 
Shim Brazing 
Industrial News 
Company Reports 
Trade Publications 
Metal Market News 
London Metal Exchange 
Non-Ferrous Metal Prices: 
Primary Metals 
Ingot Metals 
Scrap Metals 
Semi-Fabricated Products 
Foreign Quotations 


The Stock Exchange 


© Iliffe Production Publications Ltd. 1961 
Permission in writing from the Editor must first be obtained before letterpress or illustrations are reproduced 
from this journal. Brief abstracts or comments are allowed provided acknowledgment to this journal is gives 


PUBLISHED EVERY FRIDAY BY ILIFFE PRODUCTION PUBLICATIONS LTD. 
Editorial Offices: 9 Charlotte Street, Birmingham 3. Telephone: Central 3206 


Advertising and Publishing Offices: Dorset House, Stamford Street, London, S.E.1. Tel.: Waterloo 3333. "Grams: “Metustry, Londen-S.E.1” 


Branch Offices: MANCHESTER : 260 DEANSGATE, 3; telephone, Blackfriars 4412 and Deansgate 3595 

BIRMINGHAM : KING EDWARD HOUSE, NEW STREET, 2; telephone, Midland 7191. COVENTRY: 

8-10 CORPORATION STREET; telephone, Coventry 25210. GLASGOW: 62 BUCHANAN STREET C.1 
telephone, Central 1265/6 


ANNUAL SUBSCRIPTION 


HOME £3 78. 6d. OVERSEAS £3 128. 0d. CANADA AND U.S.A|4$10 00 
INCLUDING ONE COPY OF METAL INDUSTRY HANDBOOK, PUBLISHED ANNUALLY 





Metal Industry, 9 Fune 1961 


Long 


Life 
Battery... 











The hens lay the eggs, but zinc lays 

the costs! The life of galvanised steel 

is directly related to the thickness of the 
zinc coating. Double the thickness 
means double the life—for only a 
fractional increase in cost. 


insist on a minimum 2 oz zinc coating. 


Severn Zinc 
FOR GALVANISING 


CONSOLIDATED ZINC CORPORATION 
(SALES) LIMITED, LONDON S.W,1 
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Standardization 


N efficient economy requires standards, partly in order to achieve savings 
by the elimination of unnecessary variety and partly in order to reduce 
waste and danger by preventing the production of sub-standard goods. 

The recently-held Standards Engineers’ Conference was opened by Viscount 
Hailsham, Lord President of the Council and Minister for Science, who, in the 
course of his opening address, said that there was a need to revise existing 
standards as well as to produce new ones. Lord Hailsham went on to say that 
old standards which have become obsolete are, or can be, as dangerous to 
industry as no standard at all. It was essential that our standards should be a 
real incentive to adopt what is best in current engineering practice and not a 
means of tolerating the mediocre or the worse than mediocre. 

A novel suggestion was made at the conference by one speaker, who said that 
the British Standards Institution could perhaps give a lead by setting up a market 
research advisory committee to see whether market research could not in some 
way be utilized in preparing standards. In putting forward this suggestion to 
the conference, Mr. I. Maclean, of Hawker Siddeley Industries Limited, agreed 
that market research could be important when standardization was being 
considered. Examining market research in relation to variety reduction, Mr. 
Maclean said: “If a potential customer is offered a choice between a standard 
product which does not exactly match his requirement and a special product at 
the same price, he will naturally choose the special. The reduction in costs 
arising from variety reduction must, therefore, be passed on to the customer 
if the company in question is not to lose all its customers whose requirements are 
not in line with the standard range of products”. 

Continuing his theme, Mr. Maclean said: “The extent to which the customer 
is willing to forego his exact requirements in favour of a lower price is obviously 
the sort of information that would be of great value in determining whether or 
not to introduce a range of standard products, and also in determining the sizes 
within that range”. Expressing the view that some performance standards were 
set at an unnecessarily high level, he instanced transformers, most of which, 
he said, were only required to operate intermittently for not more than eight to 
twelve hours daily. But until recently, the standard for rating transformers was 
on a 24-hour basis. The standard for flame-proof enclosures was much higher in 
this country than on the Continent. The standard was often unnecessarily high 
in situations where the risk of explosion was almost negligible. Not all his 
hearers were in agreement with Mr. Maclean on these latter points. During 
his speech, however, Mr. Maclean did offer the interesting thought that the big 
markets of the future were not those of the under-developed countries but those 
of the already highly developed nations. 

In summing up the first day’s proceedings of the conference, Sir Stanley 
Harley suggested that thought could be given to including in the appendices 
of British Standards guidance for designers on what were believed to be the 
future trends for the product concerned. He also thought that industry must 
ask whether its standards were too conservative compared with international 
practice, to which we must increasingly look if our export trade was to prosper. 
From this and other points of view, he suggested, market research should be 
brought into the British Standards Institution’s deliberations on standards. 
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Out of the 
MELTING POT 


Possible 
Promise be used for precision electrical 
resistances having a low tempera- 
ture coefficient of resistance has recently led to the study 
of ternary copper-base alloys containing 5, 7, 9 and 12 per 
cent manganese and 1-7 per cent tin. While an immediate 
rush to make use of such alloys for precision resistances 
cannot be expected, the preliminary results obtained are 
undoubtedly interesting and will, it is to be hoped, be 
supplemented in due course by information regarding such 
important characteristics as long-term stability, stress 
sensitivity, manufacturing properties, etc. The alloys 
were melted in an electric resistance furnace in a graphite 
crucible provided with a fired-on protective coating of 
kaolin, alumina and borax. The cast cylindrical billets 
(90 mm. by 8 mm. diameter) were swaged at 550°-600°C. 
down to 1-9mm. diameter rods, which were then drawn 
hot and cold to 0-7 mm. diameter wire. The most 
promising properties were obtained with an alloy contain- 
ing 9 per cent manganese and 4 per cent tin. After vacuum 
annealing at 570°C., this alloy had a specific electrical 
resistivity of 0-36 ohm. mm*/m., a temperature coefficient 
(15°-30°C.) of about 2 x 10° and zero thermoelectric 
force against copper over the range of 0° to 100°C. The 
strength and hardness of the alloy were about the same as 
those of manganin. The corresponding properties of a 
quaternary alloy containing 11 per cent manganese, 0-35 
per cent tin and 0-3 per cent silicon, balance copper, were 
0-42 ohm. mm?/m., a zero temperature coefficient and a 
thermoelectric force of 0-8 microvolts/deg. 


( ~ ONTINUING search for alloys to 


LTRASONIC welding is still in 
the stage in which almost all 
contributions regarding its mech- 

anism can be gratefully received with a view to 

supplementing and ultimately clarifying the collection of 
suggested mechanisms. Judging by more recent contribu- 
tions, ultrasonic welding is ultimately most likely to emerge 
as a form of friction welding. The effects produced by 
friction on the two surfaces being joined together by an 
ultrasonic spot weld have been studied by interrupting the 
welding process after the ultrasonic vibrations had been 
passed through the spot for periods of time ranging from 
0-1 to 1-5 sec. The two surfaces were then separated and 
examined. The friction betwen the two surfaces was found 
to result in the formation of a bright polished zone in the 
region between the electrodes transmitting the vibrations and 
applying pressure to the two sheets being joined. The area 
of this polished zone, from which surface contamination had 
been removed and over which oxide films had been 
destroyed by the friction, increased rapidly to a steady 
value. As the welding process continued, the applied 
pressure resulted in the formation of a progressive number 
of areas over which bonding of the two surfaces had 
occurred. Such bonds, because of their ability to undergo 
elastic deformation, did not stop the to-and-fro vibrations 
and the consequent friction between adjoining as-yet- 
unbonded areas, as a result of which, bonding also occurred 
in the latter. The progressive bonding of the two surfaces 
increased the strength of the weld, until a test to destruc- 


Ultrasonic 
Friction 


tion led to the weld being pulled out from one or other of 
the sheets. Depending on the orientation of the grains on 
opposite sides of the interface, the bond between two 
grains may extend along the original interface or, in the 
case of two similarly oriented grains, a single grain 
extending across the position of the original interface may 
be formed. Normal welding umes are, of course, too 
short for any appreciable recrystallization to take place. 
There was no evidence of melting or even of heating: 
indeed, microhardness tests on the initially formed polished 
areas showed that considerable work hardening had 
occurred. Scratches on the surfaces being joined facili- 
tated bonding. 


Questions on 


OR strictly utilitarian purposes, the 
Results 


results of a recent investigation 
of the effects of different oxides 
(ZrO,, TiO,, ThO,) on the recrystallization behaviour of 
molybdenum may be adequate. They show that the effects 
are somewhat different for the different oxides. For 
zirconium oxide, the temperature of onset of recrystalliza- 
tion (in molybdenum wire drawn 92 per cent at 800°- 
700°C.) increased with increasing content of zirconium 
oxide over the range investigated (0-1 to 0-5 per cent), 
from 1,000° to 1,200°C., which may be compared with 
the recrystallization temperature of pure molybdenum of 
900°C. The grain size after annealing at 1,300°C. for 
30 min. likewise decreased continuously with increasing 
zirconium oxide content. In the case of titanium oxide, 
the recrystallization temperature rose to a maximum of 
1,200°C. at 0-1 per cent, and then decreased as the 
titanium oxide content was raised to 0-5 per cent. The 
grain size after annealing (30 min. at 1,300°C.) corres- 
pondingly passed through a minimum at 0-1 per cent 
oxide. The effect of additions of thorium oxide, like that 
of titanium oxide, was to raise the recrystallization tem- 
perature to a maximum of 1,150°C. with 1-0 per cent 
oxide, after which it dropped as more oxide was added. 
The minimum grain size after annealing was also obtained 
by adding 1 per cent of the oxide. The practical value 
of these results needs no explanation, but explanations of 
the reasons for them are certainly required. Taking the 
results at their face value, dislocation theory will find it 
a little difficult to explain the difference in the effects 
produced by what, for all its intents and purposes, in all 
three cases are particles of an inert phase. In searching 
for an explanation, the theory will no doubt point to the 
absence of any information on grain sizes, both of the 
molybdenum powder (which, at any rate, was the same in 
all cases) and of the oxides which, in all probability, 
differed very considerably in view of the fact that the 
zirconium and thorium oxides were introduced as aqueous 
nitrate solutions, the oxides being formed from the nitrates 
during the subsequent sintering, whereas the titanium 
oxide-containing compositions were prepared by mixing 
an alcoholic slurry of powdered molybdenum and titanium 
oxide. Different sintering con- 


ditions constitute a further 

source of uncertainty which : 
might provide at least part of 

the explanation. 
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Aluminium Alloys 


For Deep Drawing 


By C. J. SMITH A.1.M. 


(Tehnical Director, Birmetals Ltd.) 


Continued from METAL 


N order to put into perspective the 
| resent possibilities in control by 

simulative testing, it would perhaps 
be worth first considering briefly the 
influence of pressing conditions on the 
behaviour of the metal. 

Taking the classical case of the 
cylindrical cup drawn from a circular 
blank, it has been established that 
among the process factors affecting 
performance of the metal may be 
listed: (a) ratio of punch and blank 
diameters; b) annular clearance 
between punch and die; (c) punch and 
die radii; (d) blankholder pressure; 
e) speed of drawing; (f) temperature of 
tools and metal; (g) properties of the 
lubricant. 

A number of studies have been made 
which attempt to evaluate material 
behaviour in this “simple” process on 
the basis of simulative cupping tests, 
wedge drawing tests and the establish- 
ment of relationships between various 
parameters, which can be measured 
during tensile, compression and bend- 
ing tests It must be regretfully 
reported, however, that to date, no 
single test has been found to be com- 
pletely acceptable in predicting the 
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Deep drawn circular fish kits in Birmabright BB2 


behaviour of a metal under variations 
of the different factors enumerated 
above. 

Most work in this field has been 
done on deep drawing quality steel, 
where it is generally agreed that the 
“Swift” cupping test!° provides a rough 
sorting test between metals of different 
deep drawing capacity,'! but has been 
reported as failing to fulfil completely 
the requirements of the press shop in 
closely discriminating between different 
steels.'* Other tests appear to explain 
particularly the behaviour of the metal 
during one stage of the pressing opera- 
tion, e.g., stretching, bending or thick- 
ness changes arising under compression 
and radial flow, yet even so, have a 
definite place in control of sheet in the 
rolling mill. 

One of the most interesting studies 
in progress at the present time is that 
of Chopin‘? in the laboratories of the 
Centre Technique de l’Aluminium in 
Paris. A preliminary review of results 
to date has recently been presented. 

The general scope of the work done 
so far covers examination of six alloys 
of representative types in different 
conditions. From these materials, cups 


[Courtesy Warwick Production Ltd 


of various dimensions are to be drawn 
under controlled conditions, and an 
attempt is to be made to obtain correla- 
tion with mechanical property data and 
behaviour during more simple cupping 
tests of the Erichsen type. Only one 
diameter of cup and four thicknesses 
of metal have yet been examined. 
Although certain fairly well defined 
effects of parameters such as metal 
thickness, choice of lubricant and 
punch radius already seem to be 
apparent, the conclusion at this stage is 
that it has been impossible yet to 
obtain very satisfactory correlation with 
the customary properties and tests. 
The programme is known to be a 
most ambitious one, in which it is 
hoped, from the results of extensive 
practical cupping tests made on a large 
variety of diameters and thickness of 
blank and under many _ controlled 
variables of the pressing operation, to 
be able to plot curves which, by inter- 
polation, should provide useful informa- 
tion to the practical man. Special pre- 
cautions which are believed to be 
required to avoid the difficulties which 
have been encountered with aluminium 
in some of the reported work on 


” _ AOE A No 


Left—Welded beer barrel pressings’ in high-purity aluminium, clad with, Birmabright. BB3 


alloy (Hot pressed) 


Below—Mock-up of saloon car pressings in Birmabright BB3 


(Courtesy Rover Co Ltd 
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“Swift” presses are to receive particular 
attention. 


Control in Sheet Manufacture 


It would obviously be highly desirable 
to be able to define the drawability of 
any metal in terms of its fundamental 
properties such as composition, crystal 
formation, grain structure, orientation 
effects, surface finish and similar factors 
and to relate the conclusions in a 
scientific way to the geometry of a 
particular pressing and to criteria of 
tool design. 

Enough has already been said to 
indicate the limitations of our present 
knowledge of the inter-relation of these 
factors. Further, our knowledge is as 
yet too imperfect even to recognize 
always which of the various modes of 
metal forming play the dominant role 
in the manufacture of a_ particular 
component, whereas by so doing, better 
use might be made of the limited data 
available. 

Nevertheless, certain characteristics 
of light alloys have come to be recog- 
nized as capable of effective control 
during the sheet manufacturing process. 

Composition. The general practice 
in this country’? is to melt and alloy 
in large reverberatory furnaces which 
may be up to 20 tons capacity and may 
be oil-, coke- or producer gas-fired. 
Small melts of a few hundred pounds 
may be made in plumbago crucibles for 
special purposes. Low frequency 
induction furnaces, once favoured, have 
no economic attractions where cheap 
electricity is not available and give no 
technical advantages which cannot be 
obtained in other ways in the larger 


This vertical edge of the illustration corresponds 
to the outer edge of the slab 


units. Whatever the melting method, 
only charge components of known 
analysis are utilized, and where scrap 
is employed it is sometimes pre- 
ingoted. Direct use of swarf in alloy 
melting may be avoided in an attempt 
to reduce oxidation, and special atten- 
tion has to be given to oil-contaminated 
sheet cuttings. It is usual practice 
first to melt the primary ingot com- 
ponents of the charge, following with 
the various forms of scrap and, later, 
the alloying elements, reserving until 
last those which are most volatile, such 
as zinc and magnesium. This follows 
practice with other metals. 

It is now common practice to sample 
the bath at this stage, after completing 
the necessary fluxing and first refining 
treatments, particularly where a change 
in alloy or charge components has been 
made in the melting furnace. The 
application of the _ direct reading 
spectrograph enables analysis to be 
made rapidly for the major and the 
very important minor elements,’ so 
that necessary adjustments can be made 
before casting the metal. Although the 
general composition may be within 
tolerances at this stage, the melt may 
not yet be in the best condition for 
casting by virtue of high gas content!’ 
or insufficient cleanliness, conditions 
which may be due either to original 
charge quality or to melting conditions. 
It is, therefore, usual to transfer the 
molten metal in batches of appropriate 
size to holding furnaces, where it can 
be suitably treated and brought to 
casting temperature. In such a furnace, 
a final fluxing treatment may be given 
and the metal specially treated with 
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degassing and grain refining agents.'” 
Time may then be allowed for settling 
out of oxide and nitride contaminants 
and for equalization of temperature. 
Where these treatments are prolonged, 
additional composition checks may be 
advisable. 

No data appear to have been pub- 
lished on the extent to which hydrogen 
will affect the pressing behaviour of 
light alloys; theoretical and practical 
considerations suggest it to have much 
less effect than in steels. In some 
alloys, gas-bearing pockets in the cast 
ingot can prevent the proper welding 
up of fine porosity during hot rolling, 
and unless proper precautions are taken 
at the right stage to apply diffusion 
heat-treatments, blister may arise 
during subsequent annealing; more- 
over, in thick sections, ductility may be 
adversely affected in the short trans- 
verse direction. A secondary effect of 
high gas content, particularly on the 
strongest aluminium-magnesium alloys, 
is the liability to porosity when welded. 
In this instance, however, initial gas 
content is not the only criterion since 
hydrogen may be absorbed due to 
reaction with water vapour during later 
heating operations or even during the 
actual welding process. 

Gas contents may be measured before 
casting either by direct or indirect 
methods.’*:'? 

Rolling Slab Quality.. The ideal 
characteristics of a high quality rolling 
slab can be briefly summarized as fine 
grained structure, freedom from micro- 


shrinkage, low gas content, little segre- 


gation of constituents and negligible 
directionality of working properties. 
The extent to which these ideals can 
be achieved will depend not only upon 
the alloy composition but also on 
control of all those factors which lead 
to uniform cooling conditions during 
the entire casting operation. The 
direct chill semi-continuous and con- 


Fig. 5-Composite 
photograph of macro- 
structure of segrega- 
tion on the freezing 
cone of a slab with 
interrupted cooling 


(x 3) 
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Fig 7—Transverse 
macro-sections from 
aluminium—5 per cent 
magnesium alloy slabs cast 
under different conditions 


tinuous casting processes, which have 
already been adequately described 
elsewhere, call for littke comment here. 

No single factor can be regarded as 
more important than any other in 
affecting the surface and _ structural 
quality of the rolling ingot, but two 
features may be mentioned by way of 
example. One is the need for careful 


Fig. 6—Hot rolled plate showing surface and 
edge defects of the type shown in Fig. 5 
(opposite) 


standardization of pouring technique 
and design of distributors so that metal 
is fed to the right places in the mould 
without turbulence and in the needed 
quantity. Attention to these points 
not only reduces segregation effects but 
produces smoother slab surfaces, too, 
a factor of great importance both to 
economy and quality. 

Another feature, not always appre- 
ciated, is the provision of smoothly 
operating equipment for the mould 
stool lowering device. Whether 
hydraulic or mechanical, the ram 
operating apparatus must be kept under 
regular surveillance and an adequate 
scheme of maintenance carried out. It 
is, in fact, pointless to institute close 
control of metal temperature, compo- 
sition, flow rate and cooling equipment 
if flutter or seizure of the lowering 
device is permitted to upset the cooling 
conditions. 

The influence of several of the most 
important factors on ingot quality has 
been admirably described by Neilson 
and Kondic. 

An example of the type of defect 
engendered by poor control of casting 
conditions is given in Fig. 5. The 
second phase constituents, which have 
segregated on the interrupted freezing 
cone extend from the vicinity of the 
surface well into the body of the slab. 
The presence of these segregates can 
give rise to premature edge cracking 
during hot rolling due to not having 
adequately diffused in the normal pre- 
heat cycle, thus producing regions of 
hot shortness. 

The appearance of a hot rolled plate 
affected by several defects of this type 
is illustrated in Fig. 6. Even if the 
actual cracked areas are trimmed off it 
is impossible to guarantee that detri- 


mental effects will not persist and show 
up in the performance of the finished 
sheet. In any event, when alloying 
elements have segregated, there must 
equally be other regions of the slab 
having a deficiency of a _ particular 
element. Such heterogeneity increases 
the risk of anisotropic behaviour. For 
this and other reasons it is common 
practice for certain alloys to receive 
prolonged homogenizing treatments of 
the cast slab before hot rolling. 
Transverse macro sections which 
depict differences in quality in slabs of 
aluminium-5 per cent magnesium alloy 
cast under different conditions are 
shown in Fig. 7. Such macro-sections, 
taken at regular intervals, provide a 
check on quality of slabs for rolling and 
also give a guide as to whether ingot 
scalping requirements need to. be 
modified. 
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Director and general manager of the 
chemical division of Union Carbide 
Limited, Mr. J. F. Wilson is shortly to 
take up a new assignment with Union 
Carbide International Company and 
will, therefore, be retiring from the 
board of the former company. Mr. 
K. D. Rutter has been appointed 
marketing manager, chemicals divi- 
sion, of Union Carbide Limited. 

News from the Wellman Smith 
Owen Engineering Organization 1s that 
Mr. C. D. Wattleworth has been 
appointed assistant managing director 
(technical) and Mr. D. A. Hume, 
assistant managing director (commer- 
cial). Mr. A. T. Easterbrook has been 
appointed general manager of the 
furnace building and contract depart- 
ment in succession to Mr. G. Talbot. 


Changes in the board of W. Canning 
and Company Limited were announced 
last week. Mr. F, H. Ewens has relin- 


quished the position of joint managing 
director but will remain as chairman 
of the board. Mr. W. H. Griffin has 
been appointed deputy chairman and 
will become sole managing director. 
Mr. L. G. Mummiery relinquishes the 
office of secretary and is appointed 
assistant managing director. Mr. D. 
Paddon-Smith has been appointed to 
the board in place of Mr. S&S. S. 
Dawson, who has retired, and Mr. J. M. 
Stevens has been appointed secretary 
to the company. 

After a lifetime of service in the 
steel industry, Mr. David William 
Hammond, B.Sc., F.R.1.C., F.I.M., has 
retired as a director of Jessop-Saville 
Limited. 

The Minister of Power has re- 
appointed the following members of 
the Iron and Steel Board: Sir Cyril 
Musgrave, K.C.B. (chairman); Sir 
Lincoln Evans, C.B.E. (deputy chair- 
man); Mr. A. G. Stewart (part-time 
member The Minister has also 
appointed Mr. N. C. Macdiarmid as a 
part-time member in place of Mr. 
Arnold E. Pearce. 


A director of 
Limited since 


and Watts 
1951, and general 
manager since 1954, Mr. A. H. 
Campbell has now been appointed 
joint managing director with Mr. G. A. 
Whipple. 


Hilger 


Having joined the research labora- 
tories of The General Electric Co. Ltd. 
in 1935, Mr. L. A. Thomas, B.Sc., 
F.Inst.P., A.M.I.E.E., has been 
appointed chief physicist at the Hirst 
Research Centre of the company at 
Wembley. Mr. Thomas was appointed 
head of the materials and components 
division in 1960, and will retain his 
responsibilities in this field of the work 
of the Centre. 

It was announced in London at the 
end of last week that Mr. James D. 
Wolff had resigned as chairman of the 
board of the Metal Market and 
Exchange Company Limited. Mr. 
Wolff had held this position since 1946 
and in addition he had served con- 
tinuously on the committee of the 
London Metal Exchange from 1928 to 
1950. He is succeeded as chairman 
of the board by Brigadier H. P. 
Crossland, C.B., C.B.E., M.C., T.D., 
he 


Formerly commercial director of 
Perry Barr Metal Company Limited, 
Mr. W. H. Batchelor has _ been 
appointed to the board of Dartmouth 
Auto Castings Limited as commercial 
director 

The appointment has been an- 
nounced of Mr. R. P. Mackay to be 
superintendent, steel plants, of the 
Steel Division of the Steel Company 
of Wales Limited. He was previously 
assistant superintendent. 


Appointed manager of the Oilfield 
Division of U.S. Industries Inc. (Great 
Britain) Limited, Mr. C. M. Peters was 
previously chief engineer, and, since 
1957, Vice-President of Engineering of 


the Garrett Oil Tools division of U.S. 
Industries Inc. 


It has been announced by the board 
of directors of Dialoy Limited that Mr. 
F. T. Davies, A.C.1I.S., A.M.1.W.M., 
has been appointed financial director 
and secretary. 

At present superintendent of 
research, Steel Division, Dr. C. S. Ball, 
B.Met., Ph.D., F.I.M., has now been 


appointed research controller of The 
Steel Company of Wales. In 1950, 
Dr. Ball was appointed lecturer in the 
Department of Industrial Metallurgy 
of Birmingham University. In 1954 
he was appointed assistant chief metal- 
lurgist to the Steel Division of the 
Steel Company of Wales, and in 1957 
was appointed chief metallurgist. In 
July 1960 he became superintendent of 
research. 

Chief mechanical engineer and elec- 
trical engineer of the Consolidated 
Gold Fields of South Africa Limited, 
Mr. E. W. F. Clements, M.I.C.E., 
M.I.Mech.E., has been appointed a 
director of Ambuco Limited. Mr. J. L. 
Webb is also taking up the position of 
contracts manager to Ambuco Limited. 


Kuropean Die-casting Production 


RECORD total production of 
A pressure die-castings in zinc 

and aluminium alloys’ was 
achieved last year in Western Europe. 
Production was about 18 per cent above 
the 1959 level, according to data 
collected at a meeting of the European 
Pressure Die Casting Committee in 
Vienna Details are given in the 
accompanying Table. Members 


reported that, in spite of the lower rates 
of car production generally at the 
beginning of the year, business was 
now very active again. 

The Committee also discussed plans 
for its Fourth International Pressure 
Die Casting Conference to be held in 
Munich from May 6 to May 10, 1963. 
Details of Conference arrangements 
will be published later. 


EUROPEAN DIE-CASTING PRODUCTION 
1,000 Metric Tons 





1959 


1960 





Zinc 


Aluminium Zinc Aluminium 





U.K 

France 

W. Germany 
Italy 

Others (partly est. 


23 65 27 
15 22 18 (est 
24 32 31 
18 9 21 
7 8 8 





Total 


87 105 
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F.M.R.A. INSTRUMENT 


Coulometric Plating Thickness Meter 


A Communication from the British 


By R. A. WHITE 


The work described in this Paper was made available to members of the British 
Non-Ferrous Metals Research Association in a confidential research report, Tech. 


Memo. 166, issued in January 1960. 


The author is an 


investigator in the 


laboratories of the British Non-Ferrous Metals Research Association, London, N.W.1. 


LATING thicknesses can be 
P measured non-destructively by 
thermoelectric, magnetic or other 
methods, but the results depend on 
structure-sensitive properties which, in 
electroplating, vary from bath to bath, 
and it is necessary to standardize or 
check frequently by reference to an 
exact method such as microsectioning, 
or stripping and weighing. The latter 
ire slow and inconvenient, and a rapid 
but still exact method was needed. 
The coulometric method, some uses 
of which have been previously 
reported':*3, was found suitable, and 
in apparatus and procedures suitable 
for routine use in the plating shop are 
described here. The method involves 
the measurement of the total quantity 
of electricity (current x time) which 1s 
needed to strip a known area of a 
deposit anodically A novel feature 
of the apparatus is the use of an 
integrating motor and counter as a 
coulometer and a simple relay system 
to stop the coulometer automatically 
when deplating is complete. A special 
cell is described, incorporating a 
moulded plastics cap to seal the cell 
to the plate and to provide an accurate 
and reproducibly defined area to be 
anodically dissolved 


Principles of the Method 


If a plated article is made the anode 
in an electrolytic cell, the plating will, 
in general, dissolve when a current is 
passed, and if conditions are suitably 
that the only reaction 
occurring at the anode is the electro- 
lytic dissolution of the plating, the 
amount dissolved is determined strictly 
by Faraday’s laws, i.e. 96,490 coulombs 
will cause 1 gm. equivalent of the metal 
to pass into solution. Under these 
conditions of 100 per cent anodic 
efficiency it is, therefore, possible by 
measuring the coulombs (amp xX sec. 
passed to calculate the exact weight of 
metal transferred to solution, and pro- 
vided it is possible, for example by 
following the voltage over the cell, to 


chosen, so 


recognize the end-point at which the 
stripping of the coating is complete, it 
is possible in principle to deduce the 
weight of coating directly. 

To relate this weight of deposit to 
the thickness, the area to be deplated 
has to be defined accurately so that 
the weight per unit area may be cal- 
culated and hence the thickness. This 
has been done in a number of ways 
and generally involves the use of a 
standard circular hole in a flexible 
sheet which is pressed, often with a 
constant loading, on to the plated 
article by a metal tube which then 
forms the cathode of the cell. 

The area of plate attacked is generally 
of the order of 0-1-0-2 cm* so that 
an inordinately high current or pro- 
tracted electrolysis is not necessary, and 
it should be appreciated that, as the 
whole accuracy of the _ thickness 
determination is dependent on _ the 
constancy of this area, great care is 
necessary in accurately measuring this 
and ensuring that it is constant from 
test to test. 

In choosing the solution, it must be 
ensured that no passivation or excessive 
polarization effects interfere with the 
dissolution of the coating but that the 
solution is not so active as to attack 
the coating chemically. A_ further 
requirement is that the stripping of the 
coating should be completed before 
any attack occurs on the underlying 
metal. Ideally, the coating should 
dissolve at a_ well-defined constant 


Left: Fig. 1—Voltage/ 
time records during 
stripping. Left; chro- 
mium on nickel 
(mol H,PO, solution) 
Right; nickel on steel 
(10 mol NH,NO, solu- 
tion with thiourea 
(Arrows indicate end- 
point voltage) 


Right: Fig. 2—The 
B.N.F. Coulometric 
Plating Thickness 
Meter 
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anode potential and at the completion 
of dissolution the potential should rise 
sharply to a higher value characteristic 
of some electrode process occurring on 
the underlying metal, and in practice 
this is usually quite possible and, as 
indicated in Fig. 1, the rise in potential 
may be used to identify the end-point. 

It should be appreciated, however, 
that some combinations of deposits and 
basis metal can present considerable 
difficulty owing to similarity in electro- 
chemical properties, e.g. direct nickel 
plating on steel,° and the difficulties 
are still greater when the basis metal, 
or underlying deposit, is much more 
reactive (electropositive) than the 
plating to be measured (e.g. direct 
nickel plating on zinc die-castings). 

The necessary conditions, however, 
have previously been reported for most 
combinations of deposits and basis 
metals* with the notable exceptions of 
nickel direct on steel and zinc die- 
castings without copper undercoats. 
The instrument described in_ this 
report should be able to measure all of 
these reported combinations. A suit- 
able electrolyte has been found for 
direct nickel on steel. 


Design and Construction 


The instrument is built into a stan- 
dard cabinet, the cell assembly being 
adjustably mounted on a long arm so 
that it may be conveniently applied to 
the plated article (Fig. 2). 

The electrical circuit is, in principle, 
as shown in Fig. 3. A _ substantially 
constant current of 80mA or 20mA 
D.C. is passed through the cell in series 
with the coulometer M. This integrates 
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precaution, the back of the pad fits 
snugly into a machined rebate in the 
cell body, thus preventing the hole 
assuming a conical shape under load, 
and a paper stiffening ring moulded in 
with the pad guards against ovality. 
A slight rake (2°) to the centre is 
moulded on the underside of the cap 
to ensure the maximum pressure is 
applied at the inner ring of the seal. 

The area exposed by a particular cap 
was determined by a series of tests on 
a piece of nickel-plated copper in which 
the diameters of the etched circles were 
determined microscopically. Provided 
the cap was replaced when it showed 
signs of wear, a very reproducibly 
defined area was obtained (+1 per 
cent). The material, however, does 
show a long term ageing (c 1 per cent 
shrinkage per month) and this calibra- 
tion should be checked periodically. 

Various forms of stirring were 
studied, but the final design (Fig. 6) 
incorporates a motor-driven screw 
stirrer. A small 6 V D.C. motor 
(1/1,000 h.p.), running at about 5,000 
r.p.m., drives a screw stirrer made 
from a length of + in. diameter plastics 
rod by reducing it to a 4in. long flat 
at one end and, by gentle heat and 
twisting through 180° in a lathe, con- 
verting this to a screw. The end of 
the stirrer reaches to the bottom of the 
stainless steel body of the cell and the 
direction of rotation of the motor is 
such that the solution nearest the 
stirrer is given upward movement. This 
upward movement of the centre of the 
solution in the cell prevents a vortex 
forming, causing overflowing, and 
helps to produce an etch with vertical 
sides. 


Operation 

The 
checked with the aid of the dummy 
load (Fig. 4) and the pointers of the 


working of the instrument is 





Metal Industry, 9 June 1961 


$7 
pd 6 
ys 






































Left: Fig. 6—Cross- 
section of cell and 
direction of stirrer 
anti-clockwise 

Above: Fig. 7—Chro- 
mium coating thick- 
ness measurements 
Large figures: strip 
and weigh Small 








——7° RAKE’ TO CENTRE 


figures: coulometric 
(mean values under- 
lined) 


integrating motor reset to zero. The 
cell is then placed on the work, firmly 
pressed down, clamped, and half filled 
with solution. The stirrer is set in 
motion and the current value selected. 
With the backing-off potentiometer set 
at the appropriate voltage, the deter- 
mination is started by depressing the 
“Reset” switch and at the end-point 
the instrument will switch off. The 
reading of the integrator is then multi- 
plied by the factor for the deposit 
under examination to obtain the coating 
thickness (see “Calibration’’). 

If the running voltage is not known, 
the determination is started with the 
backing-off potentiometer set high and 
the setting is then reduced until the 
instrument switches off: the potentio- 
meter is then set up 0-25 or 0-5 V and 
the determination continued as before 
by depressing the “Reset” switch. 

The cell may be emptied in position 
and refilled with another solution if an 
underlying deposit is to be measured. 


Electrolytes 

The electrolytes to be used for the 
most frequent applications are discussed 
below. 

Nickel Deposit on Copper Under- 
coat or on Brass. No difficulty was 
experienced with this determination. 
The solution used is 10 per cent w/v 
concentrated hydrochloric acid.4 The 
end-point is sharp and little or no 
attack on the basis metal could be seen. 

Nickel Deposits (direct) on Steel. As 
mentioned in a preceding section, con- 
siderable difficulty was experienced in 
finding a suitable electrolyte for this 
purpose owing to the similar properties 
of these metals. Solutions containing 
ammonia/ammonium chloride and 
ammonium phosphate were abandoned 
because of their aggressiveness to the 
steel. Some solutions, used in plating 
practice for stripping nickel deposits 
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anodically,4 were discarded for other 
reasons: strong sulphuric acid because 
of low anode efficiency, sodium nitrate 
and chromic acid-boric acid because of 
the immediate passivation of the nickel. 

Strong solutions of ammonium nitrate 
were found eminently suitable for some 
bright nickels but with others, and 
particularly with a dull nickel deposit, 
immediate passivation resulted. It was 
found that this difficulty could be over- 
come by two precautions : 

a) The solution should contain a 
readily available sulphur compound, 
the total sulphur being in excess of that 
required to react with all the dissolved 
nickel. 

(b) The surface of an unprotected 
dull nickel particularly should be clean 
before test. 

The solution finally adopted for this 
measurement was 10M ammonium 
nitrate (80 per cent w/v) + M/20 
thiourea (3-85 per cent w/v), prepared 
freshly each week. If the nickel deposit 
is unprotected it is first cleaned with 
an india-rubber. 

Copper Undercoat on Steel. During 
the investigation into the measurement 
of nickel on steel it was found that 
ammonium nitrate solution would com- 
pletely strip a nickel/copper combina- 
tion, but for quantitative measurement 
of the copper the presence of ammo- 
nium hydroxide was found to be 
necessary to prevent any copper dis- 
solving as cuprous ions with consequent 
low results. The following solution 
was found satisfactory: 10M ammo- 
nium nitrate (80 per cent w/v)+M/5 
ammonium hydroxide (1 per cent w/v 
of 0-880 ammonia solution). This 
solution can be used for the measure- 
ment of a copper undercoat on steel 
after removal of the nickel by stripping 
in the hydrochloric acid solution. 

Chromium Deposits. Preliminary 
work on the determination § was 
done using alkaline solutions—sodium 
hydroxide,’ sodium carbonate and tri- 
sodium phosphate'—to ensure oxida- 
tion to the hexavalent state, but diffi- 
culty was sometimes experienced with 
passivation of both the chromium and 
the nickel undercoat and so attention 
was given to the possibility of an acid 
electrolyte. 

Phosphoric acid (M) was found to 
give an excellent strip with a sharp 
voltage change and the use of this elec- 
trolyte is recommended. 

General. A summary is given in 
Table 1 of the particular deposits and 
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Above: Fig. 3—Principle of circuit 


M—Coulometer (dial-reading) R—Relay, switching off 
cell current when voltage rises 





Right: Fig. 4 Electrical arrangement of coulo- 
metric meter (production version) 


the current passing at any time so that 
the final reading gives the total 
quantity of electricity which has been 
used to strip the deposit, irrespective 
of any small variations in current. The 
relay R can be adjusted with the aid 
of the voltmeter V, to switch off at a 
predetermined cell voltage which is 
chosen as indicated in Fig. 1 to suit 
the plating and basis metal under 
examination. The final reading of the 
coulometer is multiplied by a constant 
to give the plating thickness. 

The method of obtaining the 
constants for different coatings is 
described later under the heading 
“Calibration”. 

Several versions have been built, 
differing in detail, but all incorporating 
the above features and avoiding valve 
circuits The electrical arrangement 


Fig. 5—Circuit diagram 
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of the production version is given in 
Fig. 4 and full details of an earlier 
version in Fig. 5. The results quoted 
in a later section were obtained with 
the earlier version 

The main points which dictated the 
final form of the cell were: 

1) The area of plating exposed to 
anodic action must be definite and 
reproducible. 

(2) The stirring action should be 
efficient and reproducible to prevent 
undue polarization of the anode. 

3) The seal to the specimen must be 
positive and able to conform to 
moderate curvature of specimen. 

The final choice of cell is shown in 
Fig. 6. The main body of the cell is 
turned from a }in. diameter stainless 
steel rod. A seal between the cell and 
the plated article is conveniently 


1K 10w; R,, Rye—5S K 10 Ww: R 








normally closed; S, (HT on/off)—S.P.D.T. toggle: S, (High/low)- 


»—Miniature relay [Electro-Methods Type 416] 
63v0-3AMES bulbs; M—1 mA full scale meter [used with R,, VR, as a0-10 v voltmeter} 
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effected by some form of elastic pad, 
and in previous instruments this has 
usually consisted of a rubber washer 
with a standard-sized hole punched in 
it, sometimes in conjunction with an 
external loading’ dévice to ensure 
constant deformation. The accuracy 
of the determination depends on the 
accuracy with which this hole can be 
defined. 

In the present design the pad defining 
the hole is moulded as an integral part 
of the cap of plasticized P.V.C. fitting 
over the lower end of the cell, and part 
of this cap acts as a spring to ensure 
a constant load. When in use, the cell 
is pressed firmly down unul the outer 
ring of the cap touches the specimen 
and the annular ring of plastics between 
this ring and the inner pad is then 
under constant strain. As a further 
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TABLE I—DEPOSITS AND BASIS METALS STUDIED 
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Chromium and Nickel Check 
Three specimens of nickel-plated 
brass were chromium plated to repre- 
sent a thin, medium and thick finish. 
From each a centrepiece 2 in. by 4 in. 
was cut out and these further cut into 
1 in. squares, shown in Fig. 
Alternate pieces were then used to 
determine the chromium thickness by 


as 


TABLE II—COMPARISON OF THE 


the “strip and weigh” technique and 
the coulometric procedure. 

In Fig. 7, the large single results in 
each square represent the “strip and 
weigh” figure and the smaller figures 
in the corresponding square the coulo- 
metric, with the dots to represent the 
position of the test. The underlined 
figure is the mean of the coulometric 
results obtained. When account is 
taken of the local variation in plating 
thickness, agreement is good. 

For the purpose of testing nickel 
deposits nickel-plated steel specimens 
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were used, taken from the middle of a 
large sheet plated to as uniform a thick- 
ness as possible, and comparison was 
made with microscopic measurements 
on adjacent sections. 

The results of the 
shown in Table II. 

Any error might be expected to be 
more pronounced when the thickness 
is large, because not only would 
any inherent error show itself more 
but any irregularity in the form of 
the area attacked, e.g. undercutting, 
sloping sides, uneven attack, would be 
aggravated by the greater thickness of 
the deposit 

In order to obtain some idea of the 
reproducibility the mean coefficient of 
variation of the results in Table I was 
calculated and was found to. be 
1-2 per cent 


comparison are 


Calibration 

To calibrate the instrument it is 
necessary to find the coulomb equiva- 
lent of the integrator reading (or some 
equivalent quantity) and the area of 
the deposit which is stripped by the 
cell, and it is mecessary to know the 
equivalent weight of the metal of the 
coating in the anodic reaction. 

To calibrate the integrator, the cell 
leads are connected to a_ weighed 
platinum dish as cathode and a silver 
disc as anode. This cell is filled with 
10 per cent w/v silver nitrate solution, 
and the instrument is switched on and 
current passed until a reading of 
30,000 has been registered on the 
integrator (about 45 min.). The 
platinum dish is then washed, dried 
and re-weighed. The weight for a 
reading of 1,000 is calculated. 

The area of plating stripped by the 
cell is found by applying the cell to a 
piece of nickel-plated copper and 
measuring the diameters of the etched 
circles microscopically. 

The factor for any particular deposit 
is then calculated by the following 
formula: 


Thickness in 10-3 in. for 1,000 rev. 


E . 

= 2 < 3.65W 

D 

where 

E= Equivalent wt. of the particular 
metal in the anodic reaction 

D=Density of deposit (gm/c.c. 

A= Area attacked (in cm‘) 
Weight of silver deposited per 
1,000 units integrator reading, 
determined as above. 
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AT TEMPERATURE 


Rapid Metal Melting 


URING the early part of 1960, 

co-operation between Yorkshire 

Engineering Supplies Ltd. and 
the North Eastern Gas Board Industrial 
Development Centre led to the develop- 
ment of a furnace which offers non- 
ferrous foundries a rapid method of 
melting by gas. 

It was found possible to promote 
melting at an extremely high rate; for 
example, 20 lb. of phosphor bronze 
could be turned into liquid within 
2 min. of charging, without any pre- 
heating of the billets. It must be said 
that to achieve melting rates as high as 
this, special attention was paid to the 
type of flame used and to the tempera- 
ture of air supplied to the burner 
equipment. Air pre-heat of some 
500 C. gave high flame temperature, 
encouraging rapid heat exchange. 
Various methods of disposal of the 
molten metal were attempted and it was 
felt that metal disposal at the correct 
casting temperature was the most difh- 
cult problem to solve in instantaneous 
melting. 

‘Two alternatives appear to be open 
to the furnace designer with regard to 
metal handling. The most obvious is 
to let the metal run into a cooler section 
of the furnace and collect until a large 
quantity of metal is available from 


which baling, ulting or tapping of the 


furnace can take place. With this 
method, however, the material is held 
under thermal conditions for long 
periods and accompanying deteriora- 
tion was always noticed. The second 
method available is the one adopted, i.e 
the quick and continuous discharge of 
the metal from the melting section into 
a separate handling section from which 
casting can directly take place at some 
distance from the furnace. It was 
around this feature that the furnace 
was designed. 


Furnace Design 

A diagram of the prototype unit 1s 
shown in Fig. 1. Its main feature is 
that the material is placed on the fore- 
hearth (A) where pre-heating to a dull 


red heat takes place whilst the previous 
charge is being turned into the molten 
stage on the melting hearth (B). The 
slope of the hearth shown is deter- 
mined by experiment, in this case 
for materials having a casting tempera- 
ture of 1,150°C. The degree of this 
slope determines the temperature at 
which the material will be sufficiently 
mobile to run to the discharge hole (C 
and into the portable handling section, 
where its temperature can be finally 
adjusted by the single burner (D). 

The burner equipment is so arranged 
to give extremely even heating over the 
width and length of the hearth by a 
large number of burners. These are 
arranged in two banks (E£) and (F) 
The air-gas mixture is so controlled 
that reducing or oxidizing conditions 
can predominate on the top or bottom 
burners, dependent upon the material 
being melted. For instance, in the case 
of phosphor bronze and gunmetals, the 
burners firing down to the _ hearth 
would be run under reducing con- 
ditions with the top burners firing 
across the arch, sufficiently oxidizing to 
give theoretical combustion at the 
furnace exit. In this way, protection 
of the material is provided, preventing 
oxidation and gas pick-up. 

An air pre-heater is arranged around 
the waste gas flue to provide additional 
thermal efficiency, raising the tem- 
perature of the air for combustion to 
350-400°C. In addition, hand shank 
pre-heating can also be incorporated in 


Left: Fig 1—-Diagram 
showing arrangement 
of prototype furnace 
unit 

A— Biller being pre 
heated. B—Billet on the 
melting hearth Cc— 
Discharge hole. D. E. F— 
Burners 


Right: Fig. 2—“‘A.C.R 
M. *'gas-fired furnace 
for rapid melting of 
non-ferrous metals 


a chest provided in the path of the 
waste gases. 

This unit, designated the “A.C.R.M.” 
furnace, was constructed by the North 
Eastern Gas Board and was installed 
in the works of Yorkshire Engineering 
Supplies Ltd., where the following 
results were achieved. 


Metal Heats 


During the melting trials, some 
140 metal heats of 1001b. each were 
the subject of laboratory observation 
and examination. The materials 
employed were chiefly different phos- 
phor bronzes and leaded gunmetals of 
the type embraced by B.S.1400 and 
included the popular PB1-C, LG2-C 
and LG3-C alloys. 

The metal heats themselves were 
made up from either virgin materials, 
pre -alloyed ingots, part pre - alloyed 
ingots and part scrap or from part scrap 
part swarf combinations. In this way 
it was, therefore, possible to study the 
melting characteristics of a variety of 
different types of charges representing 
a number of different alloy chemical 
compositions. 

The metal heats were timed from 
charging of materials to completion of 
melting and this was observed to vary 
over the range 7-11 min. according to 
the type of charge. 


Metal Losses 
All the 


weighed 


heats were carefully 
charging and again 


metal 
before 
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after melting and casting. The final 
analysis of the weights recorded showed 
that the total metal loss for all types of 
metal heats ranged from 2-3-2:9 per 
cent, i.e. about half that in normal 
foundry practice. 

The change in composition of the 
melt was examined. In normal practice 
gunmetals containing some 5 per cent 
zinc can often lose about 0-5 per cent 
of content during the melting cycle. 
Similarly, phosphor bronzes containing 
10 per cent tin and 1-0 per cent phos- 
phorus can lose about 0-25 per cent 
tin and 0-1 per cent phosphorus. It 
should be borne in mind, however, that 
these losses may be variable since they 
are influenced by furnace thermal 


conditions and prevailing atmospheres. 

An extensive survey was carried out, 
using X-ray spectrometric techniques, 
of the losses incurred by the more 
volatile metals present in the alloys. 
Since these analysis techniques permit 
single element determinations to be 
completed within 1 to 2 min. of 
sampling, it was possible to take more 
than one sample during the melting 
cycle and compare the results obtained 
with the chemical composition of the 
original charge. These tests showed 
that metal losses were reduced to 
negligible proportions, being not greater 
than 0-2 per cent, 0-1 per cent and 
0-04 per cent for zinc, tin and 
phosphorus respectively. 


A Popular Treatise on 


By M. SCHOFIELD M.A., B.Se., F. 


UST 100 years ago, in the same 

year that Percy published the first 

volume of his “Metallurgy”, a 
second book appeared in this field 
though with a lighter treatment of style 
Despite its title of popular appeal, “The 
Playbook of Metals”, by John Henry 
Pepper contributed considerable 
material on non-ferrous metals, this 
despite the author’s original aim to 
review mainly “the Chemistry of the 
Fifty Metallic Elements”. Pepper 
described himself as One-time Professor 
at the Royal Polytechnic, London, and 
certainly seems to have been more of a 
chemist than metallurgist. Yet, with 
his “personal narratives of visits to 
mines”, which he added as sub-title to 
his work published by Routledge, 
Pepper provided an insight into many 
aspects of non-ferrous metals after 
referring us for further chemistry to 
the works of Ure, Bloxham, Abel and 
Muspratt 

Early matter on “Coal and Coal 
Mines” and on the alchemical approach 
to chemistry and metallurgy need only 
be mentioned, since even illustrations 
included were of common furnaces, 
receivers and other equipment for 
studying metals in bygone centuries. 
But then come “The Metals and their 
Combinations”, a major section of the 
book, which includes a number of 
titillating points on rare metals, some 
rather obscure today. Though we know 
“tantalum” is derived from Tantalus 
and “niobium” from Niobe, goddess of 
tears, other examples of 1861 have 
vanished—examples such as “Pelopium” 
from Pelops and “Donarium” (signify- 
ing “a gift” 

It is from such works as Pepper’s 
tome that one traces the rise or decline 
of rare metals, noting how tungsten, 
titanium and one or two others were 
then obdurate, resisting all attempts to 
make them malleable or ductile.- Even 
the fully-written history of gold might 
well have a few anecdotes added to it 
from this peculiar book. There are 
odd details on iron pyrites or “fool’s 


gold”, which had to be looked for by 





sprinkling it on a red-hot shovel and 
noting the tell-tale blue flame of 
sulphur. Birmingham brass sounds to 
have been a second source of trouble 
to emigrants to goldfields, due to “the 
chicanery of their fellow men” in 
offering prospectors “gold” nuggets 
manufactured in “the toy shop of the 
world”. If one suspected Brummagem 
electro-gilt, brass filings or nuggets 
“got up to look like gold”, then Pepper’s 
three pint bottles of aqua fortis, spirits 
of salt, and oil of vitriol, should be part 
of the kit, with a Purple of Cassius test 
for the genuine metal. 

In coming to copper and tin resources 
of last century, Pepper affords us much 
absorbing matter with accounts of 
Britain’s mines in 1861. From Cornish 
copper in veins of “rake”, “pipe” and 
“flat” types, on to Devon Great Consols 
mine, formerly Huel Maria and richest 
in Devon with its immense water- 
power on the Tamar’s banks and a 
great number of water-wheels up-river. 
There is included “Paris” or Parys 
mine in Anglesey, that richest source in 
Europe at one period, which caused 
Amlwch port to be famous. One high- 
light in the copper story tells of the 
failure of the foundry owner who 
undertook to cast the famous bronze 
column in the Place Vendéme from 
cannon captured from the Russian 
armies, a foundryman who refused the 
advice of the eminent chemist Darcet. 

With Cornish tin as the subject of a 
further chapter, Pepper continues to 
provide the 1861 position. From the 
“tin floors” at Botallack Mine at St. 
Just and lodes 1,800 ft. deep, one goes 
on to Henderson’s “modern stamping- 
mill”, to other crushing mills and 
buddles for washing tinstone. Tungsten 
enters into the treatment, with Oxland 
of Plymouth often referred to as 
consultant who anticipated tungsten’s 
importance in metallurgy as well as 
describing the production of tungstate 
of soda as mordant and as agent for 
rendering textiles non - inflammable. 
There are references to James Webster, 
of Birmingham, and his tin alloys used 


R.1. 
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A number of selected samples were 
examined microscopically after casting 
them from the “A.C.R.M.” furnace and 
they were found to be normal in every 
respect and to be entirely free from 
metallic oxide inclusions. 


Melting Costs 


Whilst these initial melting experi- 
ments have been carried out without 
the use of pre-heated air, the fuel costs 
based on gas consumption for 140 
metal heats) averaged only 22-3d. per 
100 Ib. of metal. The introduction of 
an air pre-heater and the accompanying 
increase in thermal efficiency will, 
undoubtedly, reduce melting costs still 
further. 


Metals 


in reflectors, bearing-metals, and as 
white metal. 

A chapter on aluminium is of special 
interest at a time when Gerhard, at 
Battersea, was struggling to use sodium 
to displace the metal from a fused 
cryolite-salt bath and when the Bell 
brothers were active up in the north. 
Gerhard’s sodium at a shilling an 
ounce, in place of Deville’s figure of 
five shillings, was a step nearer to 
Castner’s later classic sodium and 
aluminium making. Aluminium was 
then sold in_ jewellery shops as 
bracelets and chains in “silver from 
clay”, a description which caused some 
enthusiast to offer Pepper a large clay 
farm and £1,000 to work it for alu- 
minium! Pepper was an_e early 
recipient of one of Deville’s bars of 
metal sent to be shown at the Royal 
Institution by Napoleon the Third, 
sponsor of Deville 

From “silver from clay” to true 
silver the text continues to absorb the 
reader. There is a vivid account of 
the Mexican amalgamation process 
invented by a miner of Pachuca, with 
teams of mules stamping around the 
ore sprinkled with mercury; a second 
study of Pattinson’s process, which 
doubled the production of silver from 
lead in Britain. Lead-mining follows, 
and then antimony, arsenic, bismuth 
and notes on other metals of less import 
in the viewpoint of 1861 


Shim Brazing 


SHIM brazing process which uses 
““fibre-metal mats in which thin 
fibres of metal are interlocked like a 
felt cloth and infused with brazing 
metal, has been used for bonding 
joints in material of higher melting 
temperature than that of the brazing 
metal. According to Armour Research 
Foundation, where the method, re- 
ported in American Metal Market, was 
developed, the mats are prepared by 
suspending short metal fibres in 
glycerine, and then felting them to 
produce the porous body. 
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Industrial News 


Silicone Products 
additions to their 
have been 


and 
products 


Some changes 
range of silicone 
announced by Imperial Chemical 
Industries Limited. Two new methy! 
pheny! fluids, named DP 175 and DP 190, 
have been placed on the development 
range. The presence of phenyl radicles 
gives these fluids advantage over the 
standard dimethyl! silicone fluids for 
certain applications These enhanced 
qualities include greater heat stability 
and improved compatibility with other 
materials 

For lubricating oils, the very special 
properties of DP 190 give it importance 
for employment in high temperature oil 
baths, as a high temperature lubricating 
oil, and as the basis for high temperature 
lubricating grease 

M 402, a new emulsion for 
mould release, is now available in quan- 
tity. This product is said to give a more 
viscous coating to mould surfaces because 
it is the emulsion of a silicone grease in 
water. For general mould release appli- 
cations in the rubber, plastics and metal 
industries, M 402 can be used in the same 
way as M 400 and M 401. It is, however, 
outstanding in applications where a good 


silicone 


mould coverage is wanted 


Metal Finishing 

A new strippable material for the walls 
of paint spray booths has been introduced 
by the Metal Finishing Division of 
Pyrene Company Ltd. This is “Pultac 
No. 2”, which is described as a tough, 
easily removable film which acts as a 
barrier between overspray paint and the 
booth Particulars of this new 
material are given in an_ information 
bulletin available from the company. 


walls 


Joining Forces 

It is learned that the Vitreous Enamel- 
iers’ Association, for 25 years the trade 
iation of the industry, has joined 
forces with the Vitreous Enamel Develop- 
ment Council, the industry’s promotional 
body Its members, in the association’s 
new role, will form a jobbing, signs and 
general division of the Council 

This brings the number of the Develop- 
ment divisions up to five, the 
others architectural, hollow 
ware, and frit, and raw 
materials, membership to over 60 


companies 


assoc 


Council’s 
being the 
aluminium 

and its 


Special Lecture Courses 

In its programme for the winter term, 
1951-62 session, the Borough Polytechnic, 
London, S.E.1, announces a series of 
special lecture courses on the following 
subjects: (a) Modern developments in 
non-destructive testing of metals; (b 
Refractories, their manufacture, properties 
uses; (c) Recent advances in semi- 
conductor metallurgy; and (d) Corrosion 
and protection of buried metal Full 
details of these lectures, fees and dates, 
may be obtained from the Principal of the 
Polytechnic, Borough Road, London, 
S.E.1 
Copper-Bearing Steels 

A new publication from the Copper 
Development Association deals with the 
various properties of copper-bearing 


and 


Diagrams 
this 


structural purposes 
included in 


steels for 
and photographs are 
30-page booklet 


Rare Earth Metals 


In a recent announcement from 
Johnson, Matthey and Company Ltd. they 
state that they are now able to supply 
scandium, yttrium, and most of the 14 
rare earth metals in sheet form in thick- 
nesses down to 0-001 in. and with a maxi- 
mum width of 3 in. The sheet is available 
either cold worked or annealed 

his is the latest development in the 
company’s production of the metals of 
this group, which have previously been 
available as ingots and in some cases as 
wire of diameters down to 0-02 in. Specific 
enquiries for the metals will be welcomed 
by the company 


Change of Name 

As from Thursday of last week (June 1 
the name of the Drayton Regulator and 
Instrument Company Limited has been 
changed to Drayton Controls Limited. 


Nickel in s.s. “Canberra” 

Just released by the _ International 
Nickel Company (Mond) Limited is a 
publication with the above title illustrat- 
ing the “thousand and one” applications 
of nickel-containing materials in one 
specific case history. This publication 
describes, by text and photographs, some 
of the interesting new features of the 
Canberra, and shows in this, one of the 
most modern vessels of today, the vital 
part which nickel plays in the construction 
of such a vessel 


Metallic Corrosion 

The fourth item in the series of mono- 
graphs for teachers has recently been 
published by the Royal Institute of 
Chemistry under the title of “Principles 
of Metallic Corrosion”, by J. P. Chilton. 
Like the first three monographs in the 
series, this publication presents a concise 
and authoritative account of the subject- 
matter for the guidance of those who 
teach the subject at G.C.E. Advanced 
level and above Though intended 
primarily for teachers of chemistry, the 
monograph will doubtless be of value to 
a wider readership, including more 
advanced students of chemistry and 
metallurgy. 

This series, which has received the 
enthusiastic encouragement of the Science 
Masters’ Association, has been sponsored 
by the Royal Institute of Chemistry Fund 
for the Development of Education in 
Chemistry. Copies of Monograph No. 4 
may be obtained from the Royal Institute 
of Chemistry, price 6s. each 


Industrial Training 


Nine regional committees in England, 
and committees in Scotland and Wales, 
have been established by the Industrial 
Training Council. These committees are 
for the general purpose of keeping under 
review and, in consultation with appro- 
priate organizations, of encouraging 
arrangements in their regions for the 
recruitment and training of young people 
during the “bulge” years 

These regional committees, which have 


Home and Overseas 


been set up following the recently-held 
I.T.C. regional conferences, are com- 
posed of representatives nominated by 
the British Employers’ Confederation, the 
Trades Union Congress and the nation- 
alized industries, and the secretariat for 
the committees is being provided by the 
regional offices of the Ministry of Labour 


Spiral-Flame Gas Burners 


New Eclipse “Star-Sixties” spiral-flame 
burners are stated to create a flat, spiral 
flame which hugs the arch and/or walls 
of heat-treat furnaces, galvanizing tanks, 
etc. Radiation effect, caused by the flame 
scrubbing large areas of the furnace wall, 
increases overall heat transfer rates. 

The makers say that work can be 
located very close to the burner without 
danger of flame impingement or hot spots. 
As a result, new furnaces can be smaller, 
with lower heat loss from wall area. 
Six sizes of these spiral-flame burners 
provide capacities from 100,000 to 
1,800,000 B.Th.U/hr. Flame diameters 
range from 13in. to 60in. Burners are 
factory-assembled, tested and shipped 
complete with high-temperature combus- 
tion block Full details of these are 
available from Ad. Auriema-Europe S.A., 
172A Rue Brogniez, Brussels 7, Belgium 


Change of Address 


It is announced by Opperman Gears 
Ltd. and their associate company, Limi- 
torque Valve Controls Ltd., that they 
have moved their London office to Dutch 
House, 307-308 High Holborn, W.C.1, 
under the continued management of Mr. 
Bert Smith. The new telephone numbers 
are Holborn 0603-4 


Machine Tool Research 


Since the announcement in February 
this year of the establishment of a 
machine tool industry research associa- 
tion, considerable progress has _ been 
made The Machine Tool Industry 
Research Association is now a grant-aided 
research association, and headquarters 
are being set up in Manchester 


Sinter Crushers for Rhodesia 


News from The General Electric 
Company Limited is that they have 
recently shipped to Africa two identical 
60 in. by 24in. Pennsylvania single-roll 
crushers, specially developed for handling 
hot zinc-lead sinter These crushers, 
which were manufactured at the com- 
pany’s Fraser and Chalmers engineering 
works, were ordered by Lurgi of Frank- 
furt, and are for installation in two 
up-draught sinter plants at Broken Hill, 
Rhodesia 


Duty Lifted on Aluminium 


Recent news from Dublin is to the 
effect that the Eire Government has made 
an Order amending the Customs duty on 
certain aluminium materials to provide 
for the exemption from duty of aluminium 
materials used in the manufacture of 
containers for the transport or storage of 
beer. The Order came into effect on 
June 2 





New Wolverhampton Plant 

New plant for the manufacture in 
the products of the D. A 
inaugurated 


this 


country of 
Stuart Co. of Chicago was 
by Col. D. G. N. Lloyd-Lowles, chairman 
of the Amber Group of Companies, on 
Monday last. These products, originally 
marketed in this country by Amber Oils 
Ltd., are being manufactured and 
sold here by D. A. Stuart Oil Co. (G.B 
Ltd. (in association with Amber Oils Ltd 
year for this purpose 
of cutting oils and 
from now on be 


now 


formed here last 
A very wide range 
other products will 


produced at Wolverhampton, all identical 


with the American products. The pro 
cesses followed at the new Wolver 
hampton plant are the sulphochlorination 
and sulphurization of fats and hydro- 
carbons. There are two reaction vessels 
und the processes are executed by apply 
ing heat and pressure under strict control 

[hese unique cutting oil bases will now 
be produced entirely here for the British 
market and will be freely available in the 
British exports Che 
manufacture of these products in Great 
Britain enables the company to take 
advantage of the preferential duty avail 
throughout the 

Concentrates 
require 


Commonwealth as 


ible for the distribution 
countries 


Commonwealth 
to customers’ 


are tailor-made 


ments 


U.K. Metal Stocks 
stocks n London Metal 
warehouses at the end 
week rose 60 tons to 16,527 tons 

112259 
verpool 13,352 


(Copper 


Exchange official 


of last 
ing London 600, Li 


comprisi 
Birmingham 50, Manchester 


Hull 25 tons 
fell 3 to 8,909 tons, dis 


tributed as follows: London 4,204, Liver 
pool 3,486, and Hull 1,219 
Le id duty-free stocks fell 
London 7,671, 
In bond 


3.843 


2,500 and 


Tin stocks 


106 to 7.775 
tons, comprising Glasgow 
Swansea 100 
125 tons to 


lead 
tons, all 


four, and 
stocks rose 
stocks held in London 

Zine duty-free stocks rose 217 tons to 
§,238, London 3,830, Liver 
140, and Manchester 
stocks rose 477 


comprising 

718, Glasgow 

In-bond zinc 
| 


to 2,673 tons, all in London 


pool 
55U tons 


tons 


West German Production 
official industry figures, 


According to 
pig aluminium produc 


West Germany’s 


The new D. A. Stuart 
oil plant at the 
Wolverhampton works 
of Amber Oils Ltd 


in April amounted to 14,296 tons 
provisional) against 14,424 tons in 
March. Production of aluminium alloys 
totalled 9,054 tons (provisional) against 
11,076 tons previously 
Refined smelter 
amounted to 18,940 provisional 
against 20,323 tons previously. Refined 
production from refineries and 
amounted to 5,869 tons (pro- 
7,790 tons previously, 
production totalled 
against 3,230 tons 


copper production 


tons 


copper 
fabricators 
visional) against 
alloy 

provisional] 


while copper 
3,624 tons 
previously 

Semi-manufactured production of alu- 
minium and aluminium alloys totalled 
19,608 tons in April (provisional) against 
21,606 tons previously, and of copper and 
copper ; tons (provisional 
against 62,158 tons previously 


alloys 57,573 


Mining Developments in Eire 

t is reported from Dublin that 
M. Michel Feron, general manager of the 
Belgian ore processing company, Metallo 
Chimique, has flown to Eire to inspect 
the Can-Erin Copper Mines at Allihies, 
County Cork, where a large-scale mining 
project has begun He said he was 
interested in the mines as his company 
planned to take the entire output of 
copper concentrates and pyrites for pro- 
cessing in Belgium 

For the past few 
Chimique have been large 
quantities of concentrates pyrites 
from the copper mines in Avoca, County 
Wicklow, 
Canadian interests 


years, Metallo 
purchasing 


and 


which were re-opened six years 


azo by 


Golf Tournament 


Arrangements have been made for the 
Metal Finishing Association golf competi- 
to be held this year at Kings Norton 
Club, Birmingham, on Wednesday, 

21 
Iwo cuy 
{ 


V ire to be competed for in a 
combined 


medal and bogey competition 
18 holes, commencing 
asked to 
score 


over one round of 
at 3 p.m. Members will be 
mark their with their gross 
and the cups will be awarded to the 
members returning the best net score and 
the best return against bogey 
4 dinner will be held in the evening, 
7 , at which non-golfing members 
be welcomed. All members of the 
association and their friends are invited 
to play, but members only are eligible to 


cards 


p.m 
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win either of the cups. Full details of 
ine event may be obtained from the 
secretary of the association at 27 Frederick 
Street, Birmingham, 1 

New Subsidiary 

Three years ago the Diversey Corpora- 
tion of Chicago extended its interests to 
this country by the establishment of a 
wholly-owned British subsidiary manu 
facturing and marketing a wide range of 
cleaning and _ sterilizing products for 
various industries, including the metal 
industry. 

It is now announced that the corpora 
tion has extended their activities by the 
purchase of Heather Chemical Products 
Ltd., of Toronto, Canada. This company 
makes industrial metal cleaners and metal 
finishing compounds 


A New Research Section 

In its plant engineering and energy 
division, the British Iron and Steel 
Research Association has created a new 
section which will centralize the associa 
tion’s research into control engineering 
In view of the advantages to be gained 
in bringing all the work in the division 
on control engineering within the 
province of one section, the electrical 
engineering section has been replaced by 
a new control engineering section 

The change of name is a recognition of 
the gradual change of emphasis in this 
field of work. The new section will con 
tinue the present research into the 
electrical engineering problems of steel 
works with the addition of work on 
hydraulic coatrol The association has 
appointed Mr. J. P. Clyne, MA, 
A.M.LE.E., Grad.I.Mech.E., who has 
recently joined the association from the 
Sperry Gyroscope Company Ltd., as head 
of the new section 


An Anniversary 

This year sees the 25th anniversary of 
L. Light and Company Ltd., a concern 
which was founded in 1936 by Dr. Louis 
Light and Dr. Henry de Laszlo, since 
when it has built up an extensive busi- 
ness in manufacturing and supplying the 
rarer organic chemicals to_ research 
workers throughout the world 

Larger offices, stores and 
are now under construction, and a 
catalogue has just been distributed which 
contains over 6,000 organic chemicals, bio 
chemicals, pure elements and rare earth 
Within just over 100 pages, a short history 
of the company is given, and the list of 
contents includes ion-exchange resins, 
precious metal catalysts, single crystals, 


pure elements, etc 


laboratories 
new 


Aluminium in Tasmania 

It was stated on Monday last by the 
chairman of Comalco Industries Pty. that 
additional expansion of the capacity of 
the Bell Bay (Tasmania) aluminium 
smelter was planned to enable production 
of 44,000 tons of primary aluminium a 
year The additional expansion of Bell 
Bay’s capacity follows discussions with 
the Premier of Tasmania on the power 
supplies needed for smelting. A further 
35,000 kW will be required. 

As a result of these discussions, the 
Tasmanian Government has undertaken 
to submit a proposal to Parliament in the 
forthcoming session to authorize the 
Hydro-Electric Commission to construct 
an additional source of electric power 
on the Derwent River Parliamentary 
approval of the expenditure involved 
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would enable the block of additional 
power needed for Bell Bay expansion to 
44,000 tons to be made available. Power 
from the Derwent scheme would be 
available in 1965 

Ihe Bell Bay smelter, which is jointly 
owned by Comalco Industries and the 
Tasmanian Government through Alu- 
minium Production Corporation Ltd 
Apco) is currently being expanded from 
12,000 to 28,000 tons per annum. This 
extra increment of capacity will be fully 
productive in 1964 


Safety Check 

A flame safeguard unit that checks its 
own complete circuit once every second 
has been announced by Honeywell 
Controls Limited. It is said to be the 
first continuous-check flame safeguard 
unit available in this country 

A self-checking circuit disconnects the 
flame rod and checks all components 
every second. Such checking has hitherto 
been incorporated in combustion §safe- 
guards during start-up or re-cycling only 
The new type, known as the R 4075 
Protectoglo, will cause immediate shut- 
down and sound an alarm if the sensing 
signal, amplifier or related circuitry fails 
at any time while burners are operating 
The R 4075A Protectoglo is additional to 
the W613 type announced earlier this 
year 


A New Club 


Stated to be the only one of its kind 
in this country, the “YZ” Club has just 
enrolled its first two members. The for- 
mation of the club by The Royal Society 
for the Prevention of Accidents was first 
announced in October 1960. Its object is 
to encourage employees to take a greater 
personal interest in the prevention of 
industrial accidents, and membership is 
restricted to industrial workers who, by 
wearing a safety helmet or hard hat whilst 
at work, have saved themselves from 
serious head injury from falling materials 

The first two members of the “YZ” 
Club have already proved the value of 
wearing safety helmets, as the following 
accounts show: Mr. D. C. Hicks, a 
process operator at the British Titan 
Products Co. Ltd., was struck on the head 
by a damaged section of wired glass roof 
light measuring approximately 2 ft. 61n 
by 2ft., which was dislodged from its 
frame by vibration. Although the section 
fell some 30 ft., the fact that Mr. Hicks 
was wearing a safety helmet undoubtedly 
saved his head from serious injury. His 
and his left arm 
able to continue 


bruised 
was 


head was 
lacerated but he 
with his work 

Mr. R. W. Harrison, a tackleman at 
Dorman, Long (Steel) Ltd., was assisting 
in the erection of piping underneath a 
steel plant charging stage A piece of 
steel scrap weighing about 28 Ib. fell from 
the furnace pan bench 15 ft. above, and 
struck his helmet He was not injured 
in any way but the helmet was slightly 
damaged 

Full details concerning membership of 
the Club may be obtained from the 
Industrial Safety Division, RoSPA, 75 
Victoria Street, London, S.W.1 


Belgian Contacts 

Arrangements have now been com- 
pleted by F. J. Edwards Ltd. to repre- 
sent in the country Lefebvre Vaneste and 
Company, of Gullegem, Belgium, for their 
complete range of single action, double 


action and triple action, double sided 
hydraulic deep drawing presses, their 
horizontal hydraulic bending and forming 
press, generally known as “bulldozer”, and 
open-fronted hydraulic drawing presses. 
The standard range includes capacities up 
to 500 tons. 


Air Compressors 


A new range of air compressors featur- 
ing compact vertical design and rated for 
24-hour heavy duty applications is 
announced bv the air power division of 
Joy-Sullivan Limited. The Joy WG-9 
industrial air compressor is a_ single 
cylinder, single stage, water-cooled unit, 
designed for service as a main air supply 
for all small factories and plants or as an 
auxiliary supply for larger plants. Avail- 
able in six cylinder/stroke sizes, giving 
free air delivered outputs of 75 to 334 ft?/ 
min. at working pressures of 15 to 
150 Ib/in®, the largest of these compressors 
requires a floor space of only 3 ft. by 
3 ft. Sin 

The WG-9 embraces the lower capacity 
range not already covered by Joy WN 
series heavy duty stationary compressors. 
As with the WN series, there is a comple- 
mentary range of WG-9 compressors 
specially designed to give completely oil- 
free air. Designated WGO-9, these units 
are available for conditions where absolute 
air purity is critical, such as in the food 
and chemical industries. 

All WG-9s are delivered as an integrated 
pre-aligned “package” unit, requiring only 
the preparation of a simple concrete 
foundation block and connection to the 
necessary air, power and water lines 
before being put into service 


French-Spanish Mining Deal 


reports from Paris, the 
mining company, 
that it con- 


According to 
French non-ferrous 
Penarroya, has announced 
cluded an agreement with the Spanish 
National Institute for Industry under 
which the French firm will participate in 
the forming of the company Carbonifera 
del Sur. Penarroya will hand over its 
concessions and collieries in the Cordoba 
area, and the Spanish Institute will operate 
the mines in future 


Punching Presses 


The Edel range of multipie turret 
punching presses is now introduced by 
F. J. Edwards Limited with co-ordinating 
tables for multiple punching, with 
accuracy and economy, different sized and 
shaped holes in pre-cut switchboard and 
chassis blanks. The table carrying the 
work clamps and material supports is 
sturdily built and finely balanced. Where 
necessary, multiple stop rail devices can 
be fitted for series production. The 
bottom slides give front-to-back move- 
ment, while the top slide, carrying the 
table, gives left-to-right movement 

Co-ordinating rolling tables are avail- 
able to suit each size machine and sheet 
to be processed. Control panels are fitted 
on the front of the table in the most con- 
venient position for the operator 


Joist Automatic Welding 


Fillet welding of 8 ft. prefabricated 
joists for Acrow V form shuttering for 
concrete buildings (now being used for 
many of the most important civil engin- 
eering contracts in this country) is being 
carried out at the new Acrow plant in 
Saffron Walden, Essex, at welding speed 
of no less than 49 in/min. 


463 


Making this possible is the Autopak 
submerged-arc automatic welding machine 
by Rockweld Ltd., whose equipment is 
now in almost continuous service with 
Acrow. 

In the vast Acrow plant, the Autopak 
set-up, with its single operator and 
assistant, occupies a negligible floor space 
of some 200 ft*, and uses a 400 V supply 
at 510 amp. Arc voltage used there is 
29-30. The Autopak is suitable for wire 
sizes from in. to } in., with a corres- 
ponding range of welding. currents 
between 200 and 1,200 amp., at an arc 
voltage adjustment between 25 and 40 


British Oxygen on Show 


Repair and maintenance equipment for 
farmers, agricultural engineers and black- 
smiths, and anaesthetic apparatus for 
veterinary surgeons have been featured 
on The British Oxygen Company Ltd. 
stands at both the Cheshire and Essex 
County Agricultural Shows this week 
Exhibits included the B.O.C. “Saffire” 
agricultural outfit for welding, cutting 
and flame cleaning. The “Saffire” blow- 
pipe, using a variety of interchangeable 
nozzles, will weld metal up to }s in. thick 
and cut mild steel up to 2 in. thick. 

Also shown were two Quasi-Arc electric 
welding plants—the A.C. Transformer 
Welding Set (Type ACP 200) and the 
High Speed D.C. Motor Generator Set 
Type MFB 225)—and a selection of 
manual accessories, argonarc welding 
torches and sample argonarc welds 

A special display of propane equipment 
reflected the rapidly expanding use of this 
fuel in agriculture. The exhibits included 
equipment for all-purpose space-heating 
and drying, powerful floodlighting equip- 
ment for use where electricity is not 
available, and a wide range of appliances 
for metalworking applications in farm and 
agricultural engineering workshops. 


Aluminium in Japan 


Output of primary aluminium in April, 
at 12,008 metric tons, increased against 
March and came close to the all-time 
peak of 12,153 metric tons produced in 
October 1960, according to the Light 
Metals Society. Deliveries of primary 
aluminium in April renewed an all-time 
high which was registered in January this 
year, at 12,657 metric tons. Stocks of 
primary aluminium at the end of April 
sharply decreased. No export shipments 
were reported during April 


Annua! Conference 


Readers are reminded that the annual 
conference of the Electron Microscopy 
Group of the Institute of Physics and 
The Physical Society is to be held from 
July 10 to 14 next at the University of 
Nottingham The conference will be 
concerned mainly with the physics of the 
electron microscope and its applications 
Registration is necessary for the con- 
ference, and applications are available 
from the offices of the joint societies at 
47 Belgrave Square, London, S.W.1 


German Metal Consumption 


annual report, published last 
week in Dusseldorf, the Non-Ferrous 
Metal Association showed that West 
Germany’s consumption of non-ferrous 
metals last year rose by more than 18 per 
cent over the consumption in the previous 
year. The consumption of aluminium 


In its 
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including pig aluminium, aluminium 
alloys and scrap) rose by 36-6 per cent to 
460,429 tons from 337,100 tons previously. 
That of copper, including scrap and 
fabricators’ consumption, rose by 15.2 per 
cent to 640,000 tons from 555,400 tons, 
and that of lead, including alloys and 
scrap, by 9-9 per cent to 280,600 tons 
from 255,400 tons. 

Zinc consumption, including alloys and 
scrap, rose by 8-6 per cent to 328,100 tons 
from 302,000 tons, that of tin by 76-1 per 
cent to 23,600 tons from 13,400 tons, and 
that of nickel by 40 per cent to 21,700 
tons from 15,500 tons. Production of lead 
fell to 49,894 tons last year from 52,510 
tons previously. That of zinc rose to 
86,327 tons from 82,079 tons, and that of 
copper to 1,777 tons from 1,437 tons. 

Stocks of crude non-ferrous metals rose 
substantially during the year, the report 
added. Pig aluminium stocks rose by 
103 per cent to 55,818 tons, copper stocks 
by 80 per cent to 53,721 tons, lead stocks 
by 31 per cent to 45,528 tons, and zinc 
stocks by 32 per cent to 39,754 tons. Tin 
stocks fell by 25 per cent to 1,129 tons. 
Non-ferrous metal exports rose slightly 
last year, but those of semi-manufactureds 
fell by 26-4 per cent 
Soviet Non-Ferrous Metals 

According to the Economic Gazette, 
Moscow, it has been decided to double 
the lead ore and metal output in the Altai 
region of East Kazakhstan, the chairman 
of the Economic Council of this region 
has stated The Altai region is one of 
the areas with the richest deposits of non- 
ferrous and rare metals deposits in the 
Soviet Union. 

As the extraction rate in East Kazakh- 
stan is already high, amounting to 94.3 per 
cent for lead, 91 for zinc, 93 for copper, 
98 for gold and 99 for silver, it is proposed 
to step up output without raising costs 
unduly by a better exploitation of shallow 
deposits, of which there are dozens in the 
Altai region, by improving concentration 
processes and by extracting metals from 
the slags at the foundries. 

This, the Gazette states, would yield 
large additional quantities of zinc, lead 
and copper, as well as such rare metals as 
selenium, indium, cadmium and tellurium 


Anodized Aluminium 

In conjunction with the Department 
of Metallurgy, University of Nottingham, 
the Aluminium Development Association 
is organizing a residential conference at 
the University from September 12 to 14 
this year. There will be technical sessions 
on the afternoon of Tuesday, Septem- 
ber 12, and morning and afternoon 
sessions on the Wednesday. The con- 
ference will end officially after breakfast 
on the Thursday 

The aim of this conference is twofold: 
a) to provide an opportunity for 
anodizers, users of anodized aluminium, 
and the industry generally, to discuss the 
latest technical developments; (b) to give 
research workers in this field an oppor- 
tunity to discuss the fundamental aspects 
of their subject 

Fifteen Papers, by British and foreign 
authors, will be presented. They will be 
grouped into six sessions under separate 
headings and, to make the best use of 
time available, will be printed and dis- 
tributed well before the conference. In 
this way the appropriate Papers can be 
briefly introduced at each session and the 
rest of the time devoted to discussion and 
authors’ replies 

Accommodation will be in Cripps Hall, 


a new University building, and the all-in 
charge for the conference is 5 gns.; for 
two nights only, 4 gns.; and for meals 
only, 3 gn. for each person. Forms of 
application and full details may be 
obtained from the offices of the Assccia- 
tion at 33 Grosvenor Street, London, W.1 


Malayan Tin Shipments 

Tin shipments from Penang in May 
amounted to 6,294 tons, according to the 
Straits Trading Company. They com- 
prised U.K. options 40, United States 
3,0994, the Continent 1,317, Canada 210, 
Japan 634, the Pacific six, India 5514, 
South America 2104, Africa 25, Australasia 
195 and the Midddle East 5}. 

Shipments from Singapore in May 
totalled 498} tons, comprising United 
States 115, the Continent 220, the Pacific 
12}, India 11, South America 125 and 
Australasia 15 


Protective Treatment 


Described as a new 
ment for aluminium, “Alchromate” has 
been introduced by P.M.D. Chemicals 
Limited, and they state that this process 
can be applied with advantage to any of 
the wide variety of aluminium alloys. In 
this process, the protective film is ductile 
and electrically conductive Since the 
process is non-electrolytic, the parts can 
be treated on simple jigs, hooks or baskets. 
Process time is said to be five minutes 
maximum 

The surface resistance of the Alchromate 
film depends upon the type of alloy being 
treated, contact pressure, surface finish, 
and depth of film. Naturally, there is 
an imcrease in the resistance when com- 
pared with a clean unoxidized surface, 
and users are recommended to send parts 
to the company for processing, to enable 
them to ascertain the suitability of the 
process for specific needs. 

The process is stated to be simple and 
requires no electrical current. The solu- 
tion is contained in a stainless steel or 
P.V.C. polythene or neoprene lined mild 
steel tank. One important application of 
the process is in the repair of damaged 
anodized films, and the company says that 
Alchromate can be applied to these areas 
locally by swabbing, producing a first 
class repair 


protective treat- 


News from Birmingham 
is maintained on a 
throughout the metal-using 
industries in Birmingham and _ the 
surrounding area. The recovery in the 
motor trade referred to at the monthly 
meeting of the Midland Regional Board 
for Industry appears to be the biggest 
factor in bringing down the unemployment 
rate in the region to 0-9 per cent, as com- 
pared with the national average of 1-3 per 
cent. Maj. C. R. Dibben, the chairman, 
referred to the general labour shortage, 
which is still a limiting factor in several 
industries. Skilled workers are scarce in 
the engineering trades and in the building 
industry, where a boom is being enjoyed. 
In the iron and steel trade, delivery of 
material has been speeded up considerably 
of recent weeks, though there are notable 
exceptions, such as in sheets. Pressure 
is strong for sheets for the motor industry 
Mills rolling structural steel are fully 
booked over the current quarter. There 
are heavy demands for reinforcing rods 
and bars Most foundries are well 
employed on heavy castings. Pig iron 
deliveries are adequate to cover require- 
ments. The re-rolling mills continue well 
employed 


Industrial activity 


high level 
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Trade 
Publications 





Air Control Valves, etc.—Air Automation, 
26 Sharrocks Street, Wolverhampton, 
Staffs. 

This twenty-six page catalogue lists a 
range of products, the result of a number 
of years of research into the problem of 
producing pneumatic equipment which 
will be completely reliable in use, of 
moderate price and arranged so that the 
design engineer’s task is made as simple 
as possible. ‘The catalogue has a thumb 
index and covers valves, (diaphragm, 
poppet, and piston), cleaners and lubri- 
cators, hose, tubing and blow guns, air 
line fittings, cylinders, vices, core box and 
vents. ‘Lhe catalogue is very compre 
hensive but easily read, 


Rust Removal and Degreasing. — Basol 
Ltd., 12 Bolton Street, Piccadilly, 
London, W.1. 

Two little brochures 
activities of this firm, 
Basol-Fepar, a rust remover. 
and Elminax non-caustic degreasants. 
Technical details, diagrams and photo- 
graphs are included in both brochures 


Factory Planning. — Thos. W. Ward 

Limited, Albion Works, Sheffield. 

Of the many services this company 
provides, that of its factory planning and 
installation is the most difficult to describe 
in a short space. But a new twenty-four 
page, fully illustrated booklet has now 
been produced which gives a comprehen- 
sive picture of this service. The book is 
in two parts: the first illustrates the large 
contracts which have been carried out 
already for the Atomic Energy Authority, 
at Dounreay and elsewhere, while part 
two describes the plant and machinery 
installation services available. Typical 
examples are illustrated, showing how 
Wards assist in dismantling all types of 
plant and machinery, as well as its trans- 
portation and re-erection. 


describe the 
which produces 
Also Basol 


Chromatographic Analysis—W. G. Pye 
and Company Limited, Granta Works, 
York Street, Cambridge. 

Primarily intended as a comprehensive 
brochure to describe the new version of 
the Pye Argon Chromatograph, | this 
brochure contains details of many tech- 
niques which have recently been developed 
in the field of chromatographic analysis 
Many diagrams and _ illustrations are 
included. 


Company Reports 





Morgan Crucible 

With a 9 per cent final dividend recom- 
mended for the year ended April 2 last, 
Morgan Crucible Company Limited raises 
its dividend to 14 per cent. Group profits 
are shown at £2,235,815 (£2,043,417). 


Firth Cleveland Ltd. 


At a board meeting of the company, 
held last week, a resolution was passed 
recommending a final Ordinary dividend 
for the year ended December 31, 1960, 
of 20 per cent, less tax, which, together 
with the interim dividend of 12 per cent 
already paid, makes a total of 32 per cent 
for the year. Group profit after all 
charges, including taxation, is shown at 
£1,663,232. 
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Metal Market News 


CONDITIONS ON 


BUT FIRMER 


STEADY 
QUIET 


ENTIMENT both on the Stock 
GQ sechanee and in Whittington 
Avenue turned bearish last week, 
the weakness of sterling not doing 
anything to help to dissipate the gloom. 
Apart from copper, steady conditions 
ruled on the Metal Exchange, but 
business was reported to be quiet out- 
side. Abroad, holidays in the United 
States and on the Continent affected 
trading on the London market, so that 
and another it was not a very 
cheerful week. In regard to Metal 
Exchange stocks, there was no change 
in the tonnage reported for copper, 
which remained at 16,467 tons. In tin, 
a small reduction of 18 tons took the 
stock down to 9,172 tons, while a fall 
of 180 tons in lead brought the reserve 
11,599 tons. Zinc stocks have been 
on the increase for some time past, 
and last week saw them up by 249 tons 
Apart from Metal 
stocks, reserves of non- 
ferrous metals in the U.K. are 
adequate and there is no need for 
undue anxiety should there be a tem- 
porary stoppage of supplies. On the 
market, the happier state of affairs in 
regard to stocks is reflected in the con- 
tango ruling in all the metals. At one 
time the premium for three months’ 
copper over cash was £3 and at the 
close of business on Friday afternoon 
it was only 5s. less. Tin finished with 
1 premium of £6 while forward zinc 
was 17s. 6d. In lead, the 
contango was £1 
In copper, the week began on a 
nervous note, for nobody knew whether 
the selling pressure in_ evidence 
towards the end of the previous week 
would be renewed. Apart from this, it 
soon became known that the situation 
in Chile had been cleared up, both as 
to the at El Teniente and also 
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EXCHANGE — 
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Thurs Fri'Mon Tue Wed 


COPPER 


TRADING IN TIN 


for a reac- 


at the ports. This made 
evident 


tionary trend and it became 
that stale bulls were getting out of 
their positions. In the States, Comex 
followed the downward trend develop- 
ing in London, and the price of copper 
scrap, on which the custom smelters’ 
quotation mainly depends, progres- 
sively fell away. In Whittington Avenue 
the bottom of the decline came on 
Thursday afternoon, when cash broke 
through £240 and was quoted at £239, 
while three months dropped to 
£241 15s. Od. Some recovery, however, 
was seen on Friday and finally, after a 
turnover of 12,000 tons, cash closed 
£3 5s. Od. down at £240 10s. Od. and 
three months £2 5s. Od. lower at 
£243 5s. Od. 

Tin closed well below 
£869 10s. Od. for cash, after £873, 
while three months finished the week 
at £875 10s. Od. On balance, cash lost 
£1 and forward gained 10s. The turn- 
over was 825 tons. Lead closed with 
little change at £65 5s. Od. for cash and 
£66 5s. Od. three months on a turnover 
of 7,100 tons. At £81 17s. 6d. cash, 
zinc was 2s. 6d. up, while three months 
gained 10s. at £82 15s. Od. 


New York 

Following the week-end, copper 
futures have been easier, in line with 
the decline in London. Dealings were 
modest. However, the undertone of 
physical copper showed no softness. 
One leading custom smelter who 
opened books for July said _ that 
demand continued good. Leading 
producers said that demand for July 
probably exceed the supply 
since vacations would reduce the 
amount of copper available for sale. 
Scrap copper was steady. Offerings 
were light. Tin was very steady. 
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Scattered demand was noted for the 
nearby positions. Lead was quiet. 
Zinc was in fair activity. Lead and 
zinc scrap were moderately active and 
steady. 

In late dealings, tin was firm on 
solder business in nearbys and good 
dealer interest in the more distant 
positions, according to traders. The 
scrap copper price range narrowed to 
26; to 27 cents per Ib. 


Zurich 

Lack of uniformity was the most 
distinctive feature of the Swiss non- 
ferrous metal market in May. Active 
dealings were reported from the copper 
sector, although towards the end of the 
month buyers showed some reserve in 
view of higher prices. 

Zinc was rather 
buying interest in lead increased 
towards the end of the month as a 
result of a decline in prices. The 
present shortage of tin was reflected in 
rising demand, due partly also to the 
replenishment of traders’ stocks, Busi- 
was lively on the aluminium 


neglected, while 


ness 
sector 


Cuba 

According to reports from Havana, 
the Soviet Union will give Cuba tech- 
nical asistance for mining and pro- 
cessing nickel under an agreement 
signed there last week. The Minister 
of Industries, Dr. Ernest Guevara, who 
signed for Cuba, said Cuba _ will 
become the world’s second largest 
nickel producer after Canada. Soviet 
assistance will be worth 100 million 
pesos, Dr. Guevara said. The agree- 
ment will also cover mining and 
processing of cobalt. 

The main centre of nickel produc- 
tion would be at the Nicaro mines in 
Oriente province. The agreement 
covered the sending of Soviet tech- 
nicians to carry out research and 
survey projects, provision of machinery 
and mining materials not available in 
Cuba, and the provision of trained 
specialists to initiate and maintain 
technical processes involved in mining. 
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NON-FERROUS 


PRIMARY METALS All prices quoted are those available at 2 p.m. 7 6 61 


£ . : . 2 s. d £ 
186 0 Copper Sulphate ton 8010 0O Palladium 9 
Antimony 99:6", “| oe Germanium on <i Platinum » 30 
Antimony Metal 99°, 4 ano or cs 4 0° Rhodium » 46 
‘ i 3 é 
Antimony Oxide Iridium . 26 6-2 2 tose r l . 
Commercial 5» 194 Lanthanum grm 5 0 eeigpeptaees - 
Lead English ton Silicon 98° ton 123 
Denise 400 Magnesium Ingots Ib Silver Spot Bars oz 
: e a 99-8 Tellurium Sticks Ib 
Bismuth 99-95”. 9090-9 Tin ton 
Cadmium 99:9° - Notched Bar *Zinc 
Electrolytic ton 


Aluminium Ingots ton 


Antimony White Oxide ,, 212 


Wh bh bo 
OW ro 
a ~ 


Calcium = Powder Grade 4 : 
) y c 4 ys 1 
Cerium 99' ys Alloy Ingot, AZ91X l 113-2 13 Min 99-99 
“ ‘ Manganese Metal ton 280 0 0O Virgin Min 98 
Chromium 9 Mercury flask 67 O 0 ee Of - 
. 2 Ss 
Cobalt , Molybdenum lb 110 0 Dust 98 99: 
; ite : Nickel ton 600 0 O abe 
Columbite per unit 8 oF thos - y Granulated 99 
~ ~ 10T it 
Copper H.C. Electro.. ton 237 5 P inet Granulated 99-99 
Fire Refined 99-70% ,, 236 Osmium 
Fire Refined 99-50% a “Ge Osmiridium 


| INGOT METALS | All prices quoted are those available at 2 p.m. 7 6 61 


Aluminium Alloy (Virgin : *Brass [ Phosphor Copper 
B.S. 1490 L.M.5 ton 2 BSS 1400-B3 65 35 ( 82 10°, 
B.S. 1490 L.M.6 - BSS 249 és - 15% 
B.S. 1490 L.M.7 e BSS 1400-B6 85 15 
oe + 4 or ay *Gunmetal vee Tin 
B.S. 1490 L.M.10 a, 0 
B.S. 1490 L.M.11 ‘i 5 , ar a 
B.S. 1490 L.M.12 AF ye ; > Silicon Bronze 
B.S. 1490 L.M.13 ae atest z BSS 1400-SBI 


B.S. 1490 L.M.14 * 
B.S. 1490 L.M.15 2 *Manganese Bronze Solder, soft, BSS 219 


B.S. 1490 L.M.16 2 BSS 1400 HTB1 ” Grade C Tinmans 
B.S. 1490 L.M.18 oo a BSS 1400 HTB2 » 218 Grade D Plumbers 
B.S. 1490 L.M.22 > a BSS 1400 HTB3 » 23% Grade M 
_ : Nickel Silver 
ee wee: Casting Quality a 3 Solder, Brazing, BSS 1845 
BS. 1490 LM2 16] . : ise,” on : Granulated Ib 
B.S. 1490 L.M.4 o« . : ype ’” 
B.S. 1490 LM6 ” 176 Phosphor Bronze 
ven .B.1.(A.1.D. ie a te Zinc Alloys 
*Aluminium Bronze gpa o = BSS 1004 Alloy A 
BSS 1400 AB.1 253 B.S. 1400 L.P.B.1 » 250 0 0 BSS 1004 Alloy B 
BSS 1400 AB.2 3s 2ol *Average prices for the 


S C R A P META L $ Merchants’ average buying prices delivered, per ton, 6 6/61 


Aluminium £ Copper Lead 
New Cuttings , , 135 Wire Scrap 
Old Rolled 104 Firebox, cut up 73 
Segregated Turnings 78 Heavy Nickel 
Cuttings 
Light peer 
Cuttings — 
Brass Turnings Phosphor Bronze 
Rad Bt Braziery Scrap 
od Ends Tr ‘ 
Heavy Yellow Gunmetal omnes 
Light Gear Wheels Zinc 
Rolled Admiralty Remelted 
Collected Scrap Commercial 2 Cuttings 
Turnings Turnings Old Zinc 


*Duty and Carriage to custome 


buyers’ account 








last week-end Sodium-Zinc 
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METAL PRICES 


SEMI-FABRICATED PRODUCTS 


Aluminium 
Sheet lO S.W 
Sheet 1I8 S.W 
Sheet S.W 
Strip S.W 
Strip S.W.G 
Strip S.W 
Circles S.W 

S.W 

S.W 


Circles 
Circles 

Plate as roiled 
Sections 
Wire 10 S.W.G. 
[Tubes 1 in. o.d 


16 S.W.G 


Aluminium Alloys 
BS 1470. HS19W 
Sheet S.W 
Sheet S.W 
Sheet S.W 
Strip S.W 
Strip S.W 
Strip 24 S.W 

BS1477. HP30M 
Plate as rolled 

BS1470. HCISWP 
Sheet 10 S.W.G 
Sheet 18 S.W.G 
Sheet 24 S.W.G 
Strip 10 S.W.G 
Strip 1I8 S.W.G 
Strip 24 S.W.G 


IWWWWH DKS WwW 


» Wo 


Aluminium Alloys—cont. 
BS1477. HPCI5WP 
Plate heat treated lb 
BS1475 HG1OW 
Wire 10 S.W.G 
BS1471. HT19WP 
Tubes | in. o.d 
16 S.W.G 
BS1476. HE19OWP 
Sections 
Split tube 
19 S.W.G 
20 S.W.G. 
21 S.W.G. (3 
22 S.W.G. (j 
Welded tube 
14 to 20 S.W.G 
to | 


sizes | 


Brass 

Tubes 

Brazed Tubes 

Drawn Strip Sections 

Sheet 

Strip = 

Extruded Bar lb. 

Condenser Plate (Yellow 
Metal ton 

Condenser Plate ( Naval 
Brass 7 

Wire lb 


206 


206 


ton 


196 


209 


Prices vary according to dimensions and quantities. 
the basis prices for certain specific products 


Beryllium Copper 
Strip 
Rod 
Wire 
Copper 
Tubes 
Sheet 
Strip 
H.C. Wire 
Cupro Nickel 
Tubes 70 30 
Lead 
Pipes (London 
Sheet (London 
Tellurium Lead 
Nickel Silver 
Sheet and Strip 10% 
Wire 10%, 
Phosphor Bronze 
Wire 
Titanium (1,000 Ib. lots 
Billet 44” to 18” dia 
Rod H to 4” dia. 
Wire -036°-232” dia 
Strip OO1” to -048 
Sheet 8’ « 2’. 20 gauge 
Tube, representative 
average gauge 
Extrusions 
Zinc 
Sheet 
Strip 


The following are 


107 O 
104 15 
Z,0 extra 


3 113 
4 4} 


4 2} 


47/- 48)- 
85- 53/- 
159'- 99/- 
350 - 6 - 
73/- 


198 - 
90 - 


119 5 O 
nom. 


ton 


quotations for non-ferrous metals with approximate sterling 
equivalents based on current exchange rates 


FOREIGN QUOTATIONS Latest available 


Italy 
Aluminium 
Antimony 99°0 
Copper: wire bars 99.9 
Lead 


Yen per metric ton 
Scrap 
Copper: electrolytic 
Copper wire No. 1 
Copper wire No. 2 
Heavy copper 
Light copper 
Brass, new cuttings 
Red brass scrap 


lire kg Japan 


370 


Z ton 

216 1 
520 303 13 
470 347 6 
167 98 10 
,180 689 2 
,620 056 1 
185 108 O 


fr kg 
33.75 
122.00 


% ton 
246 13 
891 13 


Belgium 
Copper 
Tin 


electrolytic 

308,000 
276,000 
266,000 
273,000 
230,000 
210,000 
215,000 


c lb ‘ ton ‘ 
26.00 210 12 Nickel 


30.00 243 O Tin 
10.00 81 O Zinc 
Nickel 70.00 567 O 
Zinc: Prime western 12.25 100 4 
High grade 99.95 12. 104 17 
High grade 99.99 ] 107 


Canada 
Aluminium 
Copper: electrolytic 


Lead electrolytic 


Scrap 

Aluminium soft sheet 

clippings (new 
Lead, soft, first quality 
Lead, battery plates 
Copper, first grade 
Bronze, commercial 
) gunmetal 
249 Brass: heavy 

71 Brass: light 
Brass, bar turnings 
Old zinc 


West Germany D-marks 
Scrap per 
100 kilos £/ton 
Used copper wire 235 214 1 
Heavy copper 230 209 10 
Light copper 205 186 15 
Heavy brass 150 136 13 
Light brass ; 120 109 6 
Soft lead 58 52 16 
Zinc ; 57 51 18 
Used aluminium 

unsorted 90 81 19 


£ ton 
26.00 207 4 
32.50 259 O 
160.00 1,275 4 
31.00 247 10 
11.00 87 13 
74.50 593 15 
111.25 886 13 
25.50 98 12 


4, u& 
179 
206 


France 
Aluminium 
Antimony 99°0 
Cadmium 
Copper: electrolytic 
Lead 
Nickel 
Tin 
Zinc 
Zinc 


Thermic 

electrolytic 
Scrap 

Copper: electrolytic 

Heavy copper 

No. 1 copper wire 

Brass rod ends 

Zinc castings 

Lead 

Aluminium 


United States c/lb 
Aluminium 
Antimony 99:0 
Cadmium . 
Copper: electrolytic 
Lead 

Nickel 

Tin 

Zinc: electrolytic 


Z, ton 
210 5 


Switzerland 
Aluminium “= 
Copper: electrolytic 
Lead 
Nickel 
Tin 
Zinc: High grade 

99.99 ~ 
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THE STOCK EXCHANGE 


Quiet But Firmer Conditions Reported 





DIV. FOR 
LAST DIV. FOR DIV 1961 1960 


ISSUED AMOUNT MIDDLE PRICE 
PREV YIELD HIGH LOW HIGH LOW 


CAPITAL OF SHARE NAME OF COMPANY 5 JUNE FIN 
RISE—FALL YEAR YEAR 


26/6 
0/9 
38/3 
29/ 
56/ 
18/3 
14/9 
17/15 
14/3 
17/74 
47/- 
19/105 


4,435,792 Amalgamated Metal Corporation 
400,000 - Anti-Attrition Metal 
43,133,593 Stk. (£1) Associated Electrical Industries 
3,895,963 1 Birfield 
4.795.000 1 Birmid Industries 
8,445,516 Sek. (10/-) Birmingham Small Arms 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 
476,420 Stk. (£1) Ditto Cum. B. Pref. 6% 
* 300,000 1 Bolton (Thos.) & Sons Pret. 5 
1,500,000 Stk. (£1) British Aluminium Co. Pret. 6% 
18,846,647 Sek. (£1) British Insulated Callender's Cables 
20,456,599 5/ British Oxygen Co. Ltd., Ord 
1,200,000 Stk. (5/-) Canning (W.) & Co 
60,484 Carr (Chas.) 
555,000 Clifford (Chas.) Led 
45.000 Ditto Cum. Pref. 6° 
300,000 Coley Metals 
10,185,696 Cons. Zinc Corp.t 
5,399,056 Davy-Ashmore 99/6 
8,000,000 5/- Delta Metal / 2/ 20 2 6 {7 18/6 
5,296,530 Stk. (£1) Enfield Rolling Mills Led 5 9d 1 613 3 {3 5/ 45/ 
1,155,000 1 Evered & Co >/ 0B 3 29/3 
18,000,000 Stk. (€1) General Electric Co 3 ‘ 3 2 29/ 
1,500,000 Stk. (19/-) Genera! Refractories Ltd 
937,500 5/ Glacier Metal Co. Led 
2,500,000 5/- Glynwed Tubes 
7,228,065 10/- Goodlass Wall & Lead Industries 
696,780 10/ Greenwood & Batley 
792,000 5/ Harrison (B'ham) Ord 
150,000 1 Ditto Cum. Pref. 7% 
1,612,750 5/- Heenan Group 
251,689,407 imperial Chemical Industries 
34,736,773 Ditto Cum. Pref. 5% 
29,196,118 International Nickel 
300,000 Johnson, Matchey & Co. Cum. Pref. 5° 
6,000,000 Ditto Ord 
600,000 Keith, Blackman 
320,000 4/ Londen Aluminium 
765,012 1 McKechnie Bros. Ord 
1,530,024 1 Ditto A. Ord 
1,108,268 5/ Manganese Bronze & Brass 
50.628 6/ Ditto (74% N.C Pref.) 6/6 5/9 
26,361,444 Stk. (£1) Metal Box / . 2 3 2 84/3 61/ 
415,760 Stk, (2/-) Meta! Traders : § 5 5 ce / 10/9 7/1 
160,000 1 Mint (The) Birmingham : - 39/ 
80,000 5 Ditto Pref. 6% 
5.187.938 Stk. (£1) Morgan Crucible A 
1,000,000 Sek. (£1) Ditto 54% Cum. 1st Pref 
3,850,000 Stk. (£1) Murex 
585 000 5/ Ratcliffls (Great Bridge) Ord 
195 000 5/- Ditto 8% Max. Ord 
1,064,880 10/- Sanderson Kayser 
3,400,500 Stk. (5/-) Serck 
8,035,372 Stk. (€1 Stone-Platt Industries 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref 
35,344,881 Stk. (£1) Tube Investments Ord 140/3 63/104 
41,000,000 Stk (£1) Vickers | 1 5 38/3 39/74 27/14 
750,000 Sek. (€1) Ditto Pref 5 d 7 17/6 13/3 
6,863,807 Sek (£1) Ditto Pref. 5% tax free y 3 21/ / 24/6 20/14 
4,594,418 1 Ward (Thos. W.) Ord 94/ 63/ 
7,109 424 Stk (£1) Westinghouse Brake 60/6 37/6 
323,773 2/- Wolverhampton Die-Casting 13/105 8/14 
591,000 5/ Wolverhampton Metal 39/9 23/9 
156,930 2/6 Wright, Bindley & Gell 4/6 2/104 
124,140 1 Ditto Cum. Pref. 6% 15/ 13/6 
150,000 Zinc Alloy Rust Proof 5/4; 4/- 


28/9 
15/104 
3/44 

59/6 


40/ 
11/14 
17/ 
33/ 
29/14 
11/9 
2/ 
9/104 
63/14 54/ 
14/104 15/44 
04 84} 
13/9 16/6 14/6 
59/6 67/6 44/9 
32/6 17/6 
12/6 7/1045 
71/6 57/3 
69/3 55/ 
18/6 13/44 


2Oooaa Ow 


aAADAN NN Ow uw 


5 
33/6 
80/ 75/ 

63/ 47/6 
18/9 15/9 
45/ 35/3 
17/ 14/9 
5/3 5/ 

40/3 27/74 
25/6 15/3 
64/44 52/3 
18/74 15/3 


eoooonon oownano 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. { and 100% capitalized issue. @The figures given 
relate to the issue quoted in the third column A Calculated on £789 gross. D and 50% capitalized issue. C paid out of Capital Profits. E and 50% 
capitalized issue in 7% 2nd Pref. Shares R and 334% capiealized issue in 89% Maximum Ordinary 5/- Stock Units. dand 64% from Capital Profits 
B and 50% capitalized issue. G and 13d. special distribution F and special 5°%% tax free dividend H As forecast. @And 3 for 7 capitalized issue. 
L and 334% capitalized issue M and 10% capitalized issue } and 75°. capitalized issue. S and 40% capitalized issue. O calculated at 133%. 
interim on smaller capital P Calculated at 114% Q also 1/- special tax free dividend and 50% capitalized issue. T Per £1 unit. 


Z After capita! reorga nizatio has been acquired by British Insulated Callender's Cables 


*T + a - 
he Thomas Bolton Ordinary Capita 
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ERTSON 


in FRANCE 





Photograph by courtesy of Compagnie Francaise des Metaux. 
Two-high Reversing Hot Mill for aluminium 
installed by Robertsons at the works of 
Compagnie Francaise des Metaux. 


Rolls 32" . 64’. Speed 400 feet per minute. 


W.H. A. ROBERTSON & CO. LTD. 
BEDFORD + ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY. wra3er 





GPrwin serv 


“l 2s 
Shes 


Picea 


CONTINUOUS FILTRATION OF UP TO 4,000 galis/hr 


FOR PLATING SOLUTIONS UP TO 160 F 
(EXCEPT CHROMIUM) 


SIMPLY AND RAPIOLY CLEANED 


ROBUST YET EASILY MANOEUVRED TO ANY 
REQUIRED POSITION 


PORTABLE FILTRATION UNIT 


The G.P. Twin Head Filtration Unit is designed to 


give yN-stop production A two-way valve is fitted 


to the unit to enable the isolation of each filter 


alternately for cleaning while the opposite filter 


+44 


R. CRUICKSHANK LTD 
CAMDEN STREET BIRMINGHAM 1 


Phone: CENtral 8553 (6 lines) Grams: Cruickshank, B'ham. 
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SYNTHETIC 
lS RUBBER 
STRIPPERS 
is 


PA sr MACHINES 
PRECISION 


App PLASTIC SHIMS 


" 40” 
SGT FROM -0005” UP TO -040 


SPACERS 'THE &() ©) a 
TELLS THE THICKNESS’ 


AUTO AERO LTD 


44 PACKINGTON ROAD, LONDON W.3 
Acorn 0544 











ia ie we 


START) 


ae 


HOT BRASS’ PRESSINGS 


for GAS, WATER and 

ELECTRICAL FITTINGS 
/ and GENERAL ENGINEERING 
7 TRADES 


ASSOCIATED PRESSINGS¥LIMITED 


SPRINGCROFT ROAD. BIRMINGHAM II 
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BOLTON'S fi 


3C00 


H. €. COPPER 
COMMUTATOR 
SEGMENTS 


ranon by kind permission of British 
and Asyociated Electrical 
tries Limited (Traction Division 


USED BY ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 
IN THE MANUFACTURE OF THE FIRST 25kV 50 CYCLE 
A.C. LOCOMOTIVE 3C0O0O SUPPLIED FOR SERVICE ON 
BRITISH RAILWAYS. 
COMMUTATOR BARS AND SEGMENTS. All sizes and sections, 
Bars in random or exact (single and multiple) lengths. Segments 


sawn or stamped to shape. Stepped and other special sections. 
Double taper bars. Bars with radius on corners or on one or 


both edges. 


THOMAS BOLTON & SONS LTD 


H-ad Office : Mersey Copper Works, Widnes, Lancashire. Tel: Widnes 2022 
London Office & Export Sales Dept.: 168 Regent Street, W.1. Tel : Regent 6427 





No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we in go this fa ve can say that just as the 

old master craftsmen got great satisfaction out of doing a job as v as it could 
so do we. That is why many customers whose castings 

must have readily anodise put their trust in Great Bridge Foundries 


PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal solid and cored sticks always in stock 


THE GREAT BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge - Tipton 
Staffordshire Telephone TiPron 2914/5/6 





A Member of the Triplex Foundries Group 
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The illustration shows “Dustrol” 


(patent No. 723121) hoods, in- 


Are You Equipped To Comply ad & or en oe 


With Smokeless Zone Regulations? 


Consult 


Consult 


| 
Consult 


| 
Consult 


| 
' 
i 


INTERNATIONAL 
REFINING (€O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 


irony. 


Maryland Alloys Ltd. 

for your requirements of Non-Ferrous Metal 
Ingots, whether of commercial or complex 
specifications. 


Non-Ferrous Stockholders 


Ltd. 


for your requirements of Sheets. Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


Alloy & Metal Stockholders 
Lid. 


for your requirements in Steel Sheets, Rods, 
R.S.J.’s, Plates, etc.. whether from our extensive 


stock or for future requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (5 lines) LONDON TEI©X No. 2-3314 


BIRMINGHAM 

LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P B.X. 


MANCHESTER 


26, LYNTHORPE ROAD, NEW MOSTON, 
MANCHESTER 10 


ferrous foundry of BARR 
STREET CASTINGS 
LIMITED, BIRMINGHAM. 
This plant is fitted with 

a fabric filter collecting 

zinc oxide and dust 
particles, with no visible 
discharge to atmosphere. 
Why not bring your plant 

up to the same _ high 


standard? 


Sole Manufacturers 


NEWTON 
COLLINS 


SPECIALISTS IN DUST AND FUME 
REMOVAL FOR NEARLY 40 YEARS 


TUBES FOR THIS—AND TUBES FOR THAT 


MANUFACTURERS OF 
SMALL BRASS 
AND COPPER 


TUBES 


ASTON TUBES (NON-FERROUS) LTD. 
26/38 WAINWRIGHT STREET, BIRMINGHAM 6 
lelegrams Ascube B’ham 6' Telephone EASt 0236 


LONDON OFFICE. 179-181 Vauxhall Bridge Road London, SW1 
Telephone Tare Galiery 8843 and Victoria 5705 


NORTHERN OFFICE, North Eastern Chambers, Station square, Harrogace 
Telephone: Harrogate 67247 


RK is 








AT! oe 








T. J. BROOKS & Co. 


(METALS) LTD. 


Buyers of Scrap Metals 
ALUMINIUM - BRASS - COPPER GUNMETAL 
PHOSPHOR BRONZE MANGANESE BRONZE 

CONDENSER TUBES OLD PROPELLERS 

LEAD - WHITEMETALS 


Works and Offices 


CROW LANE, ROMFORD, ESSEX 


Telephone: ROMford 43113 ROMford 40447 Telegrams: Goblons, Romford 
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PRECISION 
ROLLING MILLS... 





For rolling ferrous and non-ferrous metals in 
sheet, strip, wire, or rod. Two-high and four- 
high. Pinion or square gear drive. Standard 
line work-rolls from 14” to 20”. Complete 
line of accessories. Special mills designed and 
built for unusual applications. Write for catalogue. 


Built under licence by MARSHALL RICHARDS from the designs of Fenn Manufacturing 
Co., Connecticut U.S.A 


Precision Rolling Mills 
MARSHALL ICHARDS seneag Se 
Wire Shaping Mills 
MACHINE COMPANY LIMITED sees See 
Wire and Tube 


CROOK - COUNTY DURHAM . ENGLAND Drawing Machines 
TELEPHONE: CROOK 272 TELEGRAMS: MARICH CROOK F.15 





TRUST LEAD 


ups 
ad Zi 
6 L s 
J BsZE 
MADE TO ANY - CO 


SPECIFICATION 
UNDER LABORATORY BRITISH INDUSTRIAL 


SUPERVISION INGOT METALS LTD 


Regd _ bees ST., —e 
hone althorpe -6 
ON AIR Licensed by Ministry of ——— 
BOARD LIST Production, Light Metals Contro 








H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7 
(ESTAB. 1865.) 


SPECIALIZE IN 
NON-FERROUS eens 
SCRAP METALS =o 





Selected Brass, Copper, Gunmetal and Aluminium Scrap, ; — 
carefully prepared for foundries. LEAD DEVELOPMENT ASSOCIATION 


34 Berkeley Square, London, W.1 


TEL: ARCHWAY 546! (5 LINES) | cteptine: Gromaner 0002 


Telegrams: Leadevep, Wesdo Londor 





LDA 5/61 














Cuprous oxide particles in Copper, x 400. Ele yrica polished with I 


BY METALLURGICAL SERVICES 


- 


A all 


CARNHAM 


& SONS LIMITED 


PLANTATION HOUSE — MINCING LANE 
LONDON ECS 


ee) 
GARNHAM PHONE LONDON 






GARNHAM LONDON 


LION WORKS, FOX OAK STREET, 
CRADLEY HEATH, STAFFS. 
Telephone No.: CRADLEY HEATH 69281 


BOTACLIC REO 108d 
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eae 
ar | ANNOTATED METALLOGRAPHIC SPECIMENS 
.g (Wide range of micro specimens with full descriptive 
: noles) 
= THE ELLOPOL ELECTROLYTIC POLISHER 
7 (P. A. Jac qguet Vethod) 
‘.  NACHET MICROSCOPES 
mare : SPECIMEN PREPARATION AND POLISHING EQUIPMENT 
P Ny o. DIAPLASTOL DIAMOND COMPOUND 
: we DURMAX AND LINDE ALUMINA 
© 6 66% METRON POLISHING CLOTHS 
rat END QUENCH UNIT 
© HARDNESS TESTING MACHINES 
Write for details to 


METALLURGICAL 
SERVICES 


Proprietors: Planned Products ( Metallurgy) Ltd 
RELIANT WORKS 

BETCHWORTH — SURREY ENGLAND 
BETCHWORTH 2364 


Leading Makers for over 35 years 


ELECTRIC FURNACES 


FOR ALL PURPOSES 





n all heater grades 1750 C TUBE 

MUFFLE 
MOLYBDENUM | ROTARY 
PLATINUM aaae 
SILICON-CARBIDE | CONTINUOUS 
neiiis SPHERICAL 
NICKEL CHROMIUM 500 C ee 


R. M. CATTERSON-SMITH LTD. 


ADAMS BRIDGE WORKS EXHIBITION GROUNDS - WEMBLEY 
Telephone: WEMbley 4291 Cables: Leckiln, Wembley 





THE THREADGILL 
ELECTRO DEPOSITS LTD. 


Monutocturers of 
TINPLATES and ZINC SHEETS 
BRASSED, COPPERED and NICKEL 
PLATED. Also CHROMIUM PLATED 
GUARANTEED NOT TO STRIP 
FLEXIBLE FOR DEEP DRAWING 


etc. 





y RB Users of THESE PRODUCTS wil! save by sting our SAMPLES which 
“ne will be gladly sent on receipt of fetter, or phone TIPTON 1151/2 
PROMPT deliveries, GUARANTEED WORK and strictly competitive prices 


RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 
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Trade Discounts: Details upon application to “Metal 


Rate: Advertisements set in run-on style 5d. per 
d, minimum 5/ Semi-displayed announcements Industry,’ Dorset House, Stamford Street London, $.E.1 
re charged at 27/6 per inch depth. Box Numbers Remittances payable to Metal Industry The 
the right to refuse or withdraw 


dd S words, plus 1/ for registration and forwa proprietors retain 
plies i »pted at London Office up tc ‘a copy” at their discretion and accept no responsibility 
ni + in et ’ CLASSIFIED ADVERTISEMENTS for matters arising from clerical or printers’ errors. 


on each riday f the following Friday's issue 





APPOINTMENTS VACANT rules akan a &ELeow es BOOKS 
Rs SI AR H Ass } for metallograp! 99°99+" PURITY Tos a METALLURGIC AL Progress, 2 & 3 One 
: - time-consuming tasks for the 


ator yu dge « yecial of the most 

“ rticular lectron roscop , more advanced metallurgical student and research 
, ' rding to qualification and worker is “searching the literature In_ these 
P rit search D ritish Ne critical reviews, members of the staff of The 
: . METAL COMPANY LIMITED Roval Technical College, Glasgow not only 
BADGER WORKS, SALTLEY RD., review the existing work to date, but also discuss 
BIRMINGHAM, 7. its relative value, so making their survey infinitely 
DY idepenc TEL: ASTON CROSS 1351-2 more valuable As in the second series of critical 
Birmingh am to or PWOWE FOR PROMPT DELIVERY / reviews, the third volume presents a reasoned 
djuminium rusions survey of the current state of research knowledge 
tunity ! an itl on various aspects of metallurgy Seven articles 
ty ¢t by leading authorities present the information in 
late plant ne ~~ remoare concise, easily readable form Series II 4s. 6d 
Box 8 . Series III 6s., post free. From all booksellers or 
{837¢ from Iliffe Books Ltd., Dorset House, Stamford 

Street, London, S.E.1 
‘ ~— . PRODUCTION Engineering: Practical Methods 
BUSINESS FOR SALE of Production Planning and Control By 
_— Chrom« Plating Works } J. S. Murphy A.LLA This practical book 
| wo-storey works, shop and self deals with factory organization, each separate 
Dover Road Ie 62942 item or function being discussed in the order in 
[2 3S¢ | which it arises in practice The book provides 
. 1 experienced production engineers with an oppor 
tunity to compare different methods 12 6d 


CAPACITY AVAILABLE H. GRAEPEL i net from all booksellers By post 13s. Sd. from 
| Iliffe Books Ltd Dorset House Stamford 

RFACI Finishing of Contoured Parts KINSALE CO CORK Street, London, S.E.1 
: Modern Industry A Comprehen 


Interr } terna ip to | dia. and QTEELS in 


long. liptical, Square, Rectangular, Hex Makers of PERFORATED METAL | sive Survey by 29 Specialist Contributors 
i W. E An ‘ 


yal, Octagon SM AS General Editor Benbow invaluable 
“R -_ 1 AGI BROS KNOTTINGLEY) Ltd guide for engineers, designers and cdraughtsmen 
Lane Knottingley Yorkshire it specifies the steels best used in various engin 
lephone + Simone 743-4 {0001 eering applications (bearing in mind the present 
. * : cadre oe need tor economy describes their general and 
E LI ERING a > ( n lin apacity uf REGULAR BUYERS OF special properties and characteristics, and how 
v4 on ane they may be surface finished for anti-corrosive 
i 
gs TAC st ‘BROS (KNOT ‘- ter } Ltd. and other purposes. 42s. net from all booksellers 
UNG nottingicy ERSELITE (8364 , By post 43s. 9d. from Iliffe Books Ltd., Dorset 
; 70: House, Stamford Street, London, §.E.1 
sion and NICKEL ANDO c.* AS Welding and Cutting: A Practical Guide 
jes (Halifax NICKEL ALLOYS to the Best en By C. G. Bainbridge 
lifax 0020 M.1I.Mech.E., M.Inst.W., A comprehensive text 
STAINLESS STEEL SCRAP book providing practical information on almost 
CREAT NI AND TURNINGS the whole range of available gas welding and 
HEAT ~— : ‘MENTS cutting equipment, methods and processes In 
ARB DGI 4 PPROVED NICKEL STEEL BATTERIES valuable to the practical welder as well as to 
. ; 3 4 XS those responsible for gas welding and cutting 
*LECTRO EAT 'PREATMENTS rD CAR RADIATORS operations involved in the fabrication and repair 
4 4 i P 
of industrial equipment 1Ss. net from all book 


BULL I ANI WEST BROMWICH, STAFFS = sellers By post 16s. from Iliffe Books Ltd 
lephone No.: Wes. 0584-0756 Dorset House, Stamford Street, London, S.E.1 


Ie 
RIGHT Annealing Bright Hardening. Case ANDBOOK of Industrial Electroplating 
B Hardening. Carbo Nitriding; Gas Carburiz MITCHAM SMELTERS LTD. I Second Edition. By E. A. Ollard, A.R.C.S 
ing; High Frequency F.R.1.C., F.1.M., and E. B. Smith. Facts, figures 
] IGHT Allo Solution; Precipitation, up to Redhouse Road, CROYDON, Surrey and formulae for all who design, erect, maintain or 
410 ft Telephone: THOrnton 6101 P.B.X. operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
rous and non-ferrous alloys solutions, safety precautions and ventilation in 
LABORATORY SUPERVISION plating shops, and the special problems of costing 
LOCAL DELIVERIES [0005 in such shops 3Ss. net from all booksellers 
By post 36s. Sd. from Iliffe Books Ltd., Dorset 
, House ee Street, London, S.E.1 
PATENTS WOLVERHAM PTO N M®! and Alloys Fifth Edition This 
, f Patent Nx 92088. for book contains one 4,600 com 
< ere yh ms 5 bax positions of non-ferrous alloy t is mainly a 
SES zs ne cotan METAL Co. LTD. list of allovs having definite names, including 
Ret “ep “aa “Has ree proprietary alloys, and it is indispensable to users 
SS B idis “ ‘ ' ae ni of non-ferrous metals and alloys in any industry 
suing 7 67 require a young and experienced be net from all booksellers. By post 16s. from 
ad vi f . liffe Books aM Dorset House, Stamford Street 
REPRESENTATIVE for the sale of London, S.I 
ANT FC ‘ E . ee : : ATERIAL Handling in Works Stores 2nd 
PLANI IR SALE ingots in the Greater London area. I Edition. By L. J. Hoéfkens. Shows how 
"TIYHREE 13G Reed Pre id ber d > : . . . the use of fork-lift trucks and pallets in_ industrial 
I asting machine Please write in strict confidence, stores €an increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs Includes a description of a system 
lif rucks hoi experience etc., to “Director” actually operated in a modern factory. 18s. net 
gt . I 2 ‘ 6 from all booksellers By post 19s. from Iliffe 
4,000 It pacit} 64 George Street, London, W.1 Rooke L -. Dorset House, Stamford Street 
7 — ? ondon 
— we aphs and NDUSTRIAI Brazing. By H. R. Brooker 
Dep M ( muren and E. V. Beatson, B.Sc.(Eng.), A.M.I.E.B 
l¢ 371 The first full-length study of this subject. Covers 
((ANNING S Plating nerator for sale in detail all modern brazing methods, including 
I 400/54 3/5 ) ut 750 amps on = . ‘ ee torch, furnace, high-frequency induction, resis 
moiete witt | panel SCRAP METAL (SALE & WANTED) tance, salt bath and dip, with chapters on the 
excellent , 10 special techniques necessary for aluminium, stain- 
Box 435 B. J ‘n PERR‘ & ¢ Lt? less steels, beryllium copper, cemented carbides 
. and vacuum tube construction 35s. net from all 
Exchange Buildings, Birmingham, 2 - le 2 . 
for Phosphor Bronze Swarf and Scrap L a Dox . a? — on - a aa See 
: nee, ) : as etl’ ait YieeStecrons Nistats r orset ouse tamford Street, London 
SCRAP METAL (SALE & WANTED) eet ee — 
2 , t A TOMOBILE Efficiency Maintaining Per 


R' NNINGS RISERS Qt LLS Lg om with Electrical bye Equipment By 

















( YON TROLLED atmospheres for all treatments 
ncluding hardening, annealing and tempering 








stating full particulars of age, 











Street 





, : : Lawson Helme, A.M.A.E.T., A.M.1.M.I 
M IXED QCRAPS ET REQ IRED j ICKEI * High Nickel Content : A Ae. handbook describing how to establish 
wanted Nimonics Inconel Bs an efficient engine tuning, testing and main 
ontaining Nickel, Cobalt or Tungsten t Offer for best prices to Nicholson & Rhodes tenance service. Covers every aspect, including 
Max. s square overall Ltd., Princess St., Sheffield, 4. Phone 27491. {0011 modern service station requirements, tracing lost 
Assays roven ll Materials performance automobile electrical equipment, 
TIME RECORDERS electrical workshop practice, organizing a battery 
‘ charging service, commercial development of a 
k ACTORY Time Recorders Rental Service tuning service and creating a public demand 
friplet r Phone Hop. 2239 Time Recorder Supply 10s. 6d. net from all booksellers By post Ils. 3d 
PIKEHELVE STREE|l 4 BROMWICH and Maintenance Co. Ltd 157-159 Borough from Iliffe Books Ltd., Dorset House, Stamford 
Tipton 245 {8229 High Street, S.E.1 {0014 Street, London, S.E.1 


ndent 


Elec 
PETER 
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| Mr. JOSEPE & SON | 


(BIRMINGHAM) LTD. 


EES 
i MANUFACTURERS 


Buyers & Sellers of all Grades 
NON-FERROUS METALS AND RESIDUES 


ee a 


Collections and Deliveries. 


AP META 


10-12 BARD ST., SHAKESPEARE ST., SPARKHILL, 
BIRMINGHAM 11. Telephone: VICTORIA 2264-5-6 





The Specialist Electroplaters 
of Small Work in Quantities 


FULLY APPROVED A.D. ALL FINISHES 


TEL: CEN 4135 (6 Cane) 








Tel: WATFORD 26474 (10 lines). 


Branc 


NON -FERROUS 
METALS 
RESIDUES 
SCRAP 


Manufacturers of 


GUNMETAL & BRONZE 


INGOTS, CHILL BARS 


CONTINUOUS CAST BARS 


etc 


BROOKSIDE 


METAL CS L’° 


OWNED BY METAL TRADERS LTD. 
BY-PASS ROAD, WATFORD, HERTS. 


ch Works 
GROVELAND ROAD, DUDLEY PORT, TIPTON, 
Tel: Tipton 2114 = Telex No: 33410 

THAMES SIDE, READING, BERKS. 


Tel: Reading 54474/5 


ST. NINIAN’S ROAD, LINLITHGOW, SCOTLAND. 


Tel: Linlithgow 246 


Telex No: 28457. 


STAFFS. 








ouse, Stamford 


St., London, S.E.1 








METALS & ORES 


SCRAP &2@ RES*OVUES 


METAL DISTRIBUTORS (U.K.) LIMITED. 


BARRINGTON HOUSE, 59-67 GRESHAM ST., LONDON E.C.2 


Tel: Monarch 0463. Telex London 23809. 
Cables: Metdist London 


Associates in Trade and Industry throughout India 


ENTORES 


LIMITED me RHONDDA 
| ORES, METALS METAL 


and RESIDUES 


COMPANY LIMITED 
City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. Pew: Goes ae ALUMINIUM BRONZE 


NDON 28455 RHONDDA WORKS PHOSPHOR BRONZE 
LEAD BRONZE 


PORTH c.am 
Telephone: ASTon Cross 4881 a GUNMETAL 


Established 1840 a ee 
Telegrams: ‘‘Levick, Phone, Birmingham” Phone PORTH 280 


JOHN LEVICK,LtD| ae 


P PHOSPHOR COPPER | 

METAL SPINNING WORKS | 
Alma Street, ASTON, BIRMINGHAM 2 SILICON COPPER 
auabanagin MANGANESE COPPER 


25 UPPER BROOK ST 
Ww.1 











Patentees and Manufacturers of High-class 


METAL SPINNINGS 
IN ALL METALS 
Patent Specialities in Metallic and Earthenware Sanitary 
Appliances, etc., for Railway Carriages, 
Ships’ Cabins, etc 











Phone HYDE PARK 4010 
Cables RONDAMET LONDON 
Telex LON 28563 
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High Speed 2-plane 
straightening machine 





So 
a 


TERMERNORY 01 


NOW MANUFACTURED UNDER EXCLUSIVE LICENCE FROM 


Production speeds of up to 400 ft/min 
SUTTON ENGINEERING CO., PITTSBURGH, U.S.A. 


Models available from 7%” to 34” squares 
and hexagons 
_ We also build under exclusive licence from Sutton Engineering Co., Pittsburgh, 
> a iw 4d 
Note extremely large roll shafts on very se : ps “_ rt ced oy Masons cage, sigs 5, alegaaatay from 4” to 20” dia 
close centres, enabling removal of short ydraulic Stretch Straightening Machines up to tons 
kinks without the need for intermediate 


guide roll: 


SIR JAMES BrtencanOiom & COLTD. 


ADELPHI IRONWORKS, SALFORD 3, MANCHESTER. TELEPHONE: BLACKFRIARS 3613 
TELEX No: 66492 














